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THE BROADWAY LIMITED ONE OF AMERICA'S FAMOUS TRAINS 


eam HUM, a glow appears up the track and the air begins 
to throb with the swift approaching rush of one of the 
fastest and finest trains in operation—the Broadway Limited, 
which covers the 908-mile route between Chicago and New 
York on track so smooth that even railroad men speak of it 
in admiration. Almost 32 years ago now since the Broadway 
Limited began its history-making lifetime for the Pennsyl- 
vania Railroad, and fine as its equipment is, the great pride 
of the system is its roadbed and track! Heavy rails and ade- 
quate track appliances of the most efficient types are features 
of the Pennsylvania’s efforts to keep pace with progress. 


EATON MANUFACTURING COMPANY 


RELIANCE SPRING WASHER DIVISION 
MASSILLON, OHIO 


Sales Offices: New York, Cleveland, Detroit, Chicago, St.Louis, San Francisco, Montreal 
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Jhese Rounded Steps of Resistance 
Prevent the Spreading of Track... 


The LUNDIE Stepped, 
Non-Cutting, Non-Slip 
Base 


The Lundie Tie Plate is by far the most scien- 
tifically designed and practically efficient tie plate 
ever evolved. And here’s why. It not only main- 
tains correct gauge, cants the rail at the desired in- 
clination but protects the ties against mechanical 
destruction and prolongs their life in track. 


The base consists of a number of seats joined by 
gentle curves and parallel to the upper surface of 
the plate. With this design, all bearing surfaces, 
namely the base of the rail, the top and bottom sur- 
faces of the tie plate, and the top surface of the tie, 


are all at right angles to the resultant load. With 
all bearing surfaces normal to the resultant thrust, 
the Lundie Plate is instrumental in minimizing the 
effect of the impact of the lateral thrusts of un- 
balanced locomotives and the wheel flange pressure 
on curves, and the tendency of the plate to slip is 
eliminated. 


The significant fact is that all this is accomplished 
without sacrificing any tie life through the use of 
destructive cutting projections. 


The Lundie Engineering Corporation 
Tie Plates—Ardco Rail and Flange Lubricator 


285;Madison Avenue, New York 


§ 


TIE PLATE 
a 


59 East Van Buren St., Chicago 


IE 
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IN THE LIGHT OF 


slotting of rail ends can be done 


Electric welding, grinding an 


at surprisingly low cost with 


Westinghouse Power and Welding 
Equipment. 
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THE ELECTRIC WELDERS ARC 


PER RAIL JOINT ~~ 


@Quwr rail ends had to be repaired at 
| lower cost. Existing methods were aver- 
aging $1.10 per joint. So, the railroad con- 
cerned put arc welding into service and gave 
it a thorough test. Accurately-kept records 
showed that this method reduced the cost one- 
half, or 55 cents per joint. 

Arc welding is but one of the maintenance- 
of-ways operations where electric power is 


putting important savings into effect. 

Another road conducted a one-season test 
with electric tie-tamping and found that these 
tools saved an average of $207 per mile over 
hand tamping. 

In another instance it has been reported 
that electric nut tighteners have stepped up 
this operation to a point where a 4-bolt 
joint is completed in 30 seconds. 

We cite these examples simply to show the 
possibilities of electric power for maintenance- 
of-way work. Intensive use of electrically oper- 
ated portable tools in every phase of maintenance 


will effect savings you cannot afford to ignore. 










~~“ 


/THW 


Check up on your maintenance-of-way costs. 
Find out where you can save money by using 
these modern tools. 

Send for a copy of the 60-page book illus- 
trated below, Electrical Equipment for Railroad 
Shops and Maintenance-of-Way. It will help 
you in making a thorough check-up of facilities 
in every branch of your shop and maintenance- 
of-way work. Mail the Coupon. 



















Westinghouse Electric & Manufacturing Company 
Room 2-N—East Pittsburgh, Pa. 


Gentlemen: 


Send C. 1966, Electrical Equipment for Railroad Shops and | 
Maintenance of Way. 
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Brigh AS a Ne » Dollar 


atter years 
ol service 






CALL IN AN ARMCO ENGINEER 





Does the pavement in the bottom of 
Armco Paved Invert Pipe actually protect? 
Does it add enough “extra life”? to the pipe 
to justify its slight additional cost. 

Actual field performance now gives you a 
conclusive answer to these questions. At 
the left, you see two views of an Armco 
Paved Invert Pipe, which engineers dug up 
for exhibition—after 6 years of hard service 
in North Carolina. 

Notice how difficult it is to scrape out 

that thick bituminous pavement in the 
bottom. Now, take a good look at the gal- 
vanizing underneath—right where the wear 
is ordinarily hardest. It’s as bright and 
shiny as a new silver dollar—as good as the 
day it was made. This evidence of the value 
of the pavement corroborates that obtained 
; from inspections since 1925 of more than 
Illustrating the removal of Paved Invert Pipe for exhibit pur- 3,000 installations of Armco Paved Invert 
poses and close-ups showing how tenaciously. the pavement Pipe. 
— Pe ee ee In other words, to the 28-year service 
record (to date) of the rust-resisting Armco 
Ingot Iron can be added the eight-year 
service record to date of the pavement. 

Use Armco Paved Invert Pipe on your next 
drainage job and profit through longer 


service. Callin an Armco engineer or write to 
INGOT IRON RAILWAY PRODUCTS COMPANY 
Middletown, Ohio Berkeley, Calif. 
Philadelphia St. Louis Salt Lake City Los Angeles 
M : 


inneapolis Houston Portland Atlanta Denver 
Chicago Dallas EI Paso Spokane 








(Member of the Armco Culvert Mfrs. Assn.) 
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STANDARDIZATION 
Brings ECONOMY 


It is a big step from the special trackwork design 
of today back to that of 20 years ago. Then almost 
every large railway purchased its special trackwork 
frogs, switches and crossings) to designs developed 

y its own staff and reflecting the individual prefer- 
ences of the engineer in charge. The result was a 
great confusion of designs of varying degrees of 
merit. One result in common, however, was a high 
cost of fabrication. 

It was at this time that the Manganese Track So- 
ciety was organized by the builders of special track- 
work, both open hearth and manganese steel. Early 
contact was established with the Track Committee of 
the American Railway Engineering Association and a 
basis of co-operative work established that has con- 
tinued to this day, matching an intimate knowledge 
of railway service requirements with an equally 
intimate knowledge of fabrication, shop costs, and 
metal characteristics. 





varying service requirements or well-founded differ- 
ences of opinion have made a too rigid design im- 


practical, alternates have been incorporated. These 

lans, when acceptable to the Track Committee, have 
_ submitted to and approved by the American 
Railway Engineering Association as standard. Thus, 
there He been developed from the multiplicity of 
plans one set of standards with a limited number of 
alternates meeting the requirements of all. 

A.R.E.A. standards denote the best of construc- 
tion. Specify them for your special trackwork re- 
quirements. They will give you maximum service at 
minimum costs. 


See new revised up to date edition of Port- 
folio of A.R.E.A. Trackwork Plans and Speci- 
fications, approved by the A.R.E.A. Conven- 
tion March 13, 1934, now on sale at the Office 
of E. H. Fritch, Secretary, American Railway 
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The best of the designs of railways and builders 
alike have been incorporated in douk 


e plans, but as 


Engineering Association, 59 East Van Buren 
St., Chicago, Illinois. 


MANGANESE TRACK SOCIETY 


NEW YORK, N. Y. 


A National Organization 
ROOM 1601 


17 JOHN STREET 
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Do You Realize? 


In spite of conditions today more 
than 67,000 miles of railroad track re- 


ceive chemical weed killer treatment. 


FOR EXAMPLE — 


Canadian Railways 6,000 miles 
United States Railways 27,000 miles 
English Railways 3,000 miles 


German Railways 23,000 miles 
French Railways 8,000 miles 


Total 67,000 miles 


The Chipman Chemical Company is happy to say that all 





of this track is treated with chemical which follows standards 
created by Chipman and that more than 40,000 miles today 
are directly sold by the Chipman Companies. 


Chipman Chemical Company, Inc. 


Bound Brook, N. J. 


Chicago, Ill. Winnipeg, Canada Kansas City, Mo. 
Palo Alto, Cal. Houston, Tex. London, England 
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WHERE 
RED SIGNALS 
SAFETY.... 


“Saucer Test” proves 
RED-LEAD is paint to 
use for protecting metal... 


Vast AREAS of iron and steel ship 
hulls, highway bridges, gas tanks, 
railway equipment. What is the best 
paint for guarding all these metal 
surfaces? 

One engineer after another declares 
‘‘Pure red-lead!” To quote one of 
them, “If I wasn’t convinced before 
the ‘Saucer Test’, I am now.” 

This test is a simple, practical way 
to demonstrate which paint gives 
metal structures the most durable and 
economical protection. 

The ‘‘Saucer Test” Kit comes to 
you free...just send coupon at right. 
Includes metal saucer and sample of 
Dutch Boy Red-Lead to test against 
any other paint you wish. Choose 
your own conditions. Test under sun, 
heat, cold, moisture, smoke, fumes, 
salt air, water. 

In a long series of tests conducted 
by a leading southern railroad, the 
‘Saucer Test” proved that pure red- 
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lead outlasted other paints tested as 
a primer by 4 to 1. 
But don’t take our word for it or 


the word of others. Put red-lead on 
the spot yourself. Send for the KIT 
and see the evidence with your own 
two eyes . . . how pure red-lead gives 
long-time protection and saves money. 


DUTCH BOY {} RED-LEAD 





Individual’s name and title 0. 





Firm name 





Street 





City State. 
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COPPER 
MO-LYB-DEN-UM 


IRON CULVERTS 


It is very important that switches be properly main- 
tained, if derailments are to be avoided. This re- 
quires that all switches be properly drained. If water 
accumulates, the roadbed becomes soft, resulting 
in the switches becoming out-of-surface and align- 
ment, Causing derailments. Accumulated water around 
switches is also disagreeable for switchmen. 

The problem can be solved by placing a perforated 
Toncan Iron Culvert near the end of the ties along 
the ladder track, as a primary drain; placing a catch- 
basin with a grating cover at each switch, and running 
a perforated lateral culvert from each catch-basin 
under the switch. The roadbed of the track should 


FOR DRAINAGE OF 


LADDER 
TRACKS 
AND 


be graded so that the water will drain toward the 
laterals and the primary drain. Trackmen should cut 


«Small ditches around the switchstand so that water 


drain into the catch-basins. All trenches should 
be back-filled with some clean, permeable material. 
Toncan Iron Culverts should be specified in the 
interest of economical track maintenance. This alloy 
of refined iron, copper and molybdenum has proved 
itself in service to possess a rust-resistance greater 
than that of any other ferrous material except the 
stainless alloys. That is why it is ideal for all types 
of railroad track drainage. 
Write for a copy of the Toncan Culvert Handbook. 


TONCAN CULVERT RAILWAY SALES 
310 South Michigan Avenue Chicago, Illinois 


TONCAN CULVERT MANUFACTURERS’ ASSOCIATION ¢ YOUNGSTOWN, OHIO 
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~ Catch Basins with Grating Covers ’ 
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AIRCOWELDING 














Straight edge shows the amount of building-up required on 
these battered rail ends 


AIRCOWELDING in progress. Best results are assured by 
the use of AIRCO-DB R. R. ROD, which was developed ex- 
pressly for rail ends, frogs and switch points. 





Completed rail ends, good as new. If they are now heat 
treated, they will last as long as the rails and will not have to 
be built up again. 


the most economical way 
to build up rail ends 


AIRCOWELDING is a simpler, faster 
oxyacetylene welding process. It was 
originated by AIRCO Research Labora- 
tories and its application to pipe weld- 
ing was first perfected. It has revolu- 
tionized the welding of pipe by cutting 
welding time in half and reducing gas 
consumption from 40 to 50 percent. 
This stands definitely proved in wide- 
spread usage in oil and gas pipe line 
construction and in piping installa- 
tions in buildings of all kinds. 


Now,” the* application of AIRCO- 
WELDING to the building up of rail 
ends has been perfected. And ex- 
tensive laboratory tests and operations 
in the field show conclusively that the 
savings in time and gases on this ap- 
plication are fully equal to those 
effected in pipe welding. 


These are important savings. No 
Maintenance of Way Department can 
afford to pass them up. Investigation 
should ¥not be delayed. AIRCO’S 
RAILROAD DEPARTMENT will be 
glad to demonstrate AIRCOWELDING 
to Maintenance of Way Departments 
on request. 





Am REDUCTION 
SALES Co. 


General Offices: 60 East 42nd St. 
New York, N. Y. 


District Offices and Distributing 
Stations in Principal Cities 





AIRCO OXYGEN, ACETYLENE, NITROGEN, HYDROGEN -- AIRCO NATIONAL CARBIDE 
WELDING and CUTTING APPARATUS and SUPPLIES - - WILSON ARC WELDING MACHINES 
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No. 64 of a series 


Railway | 
Engineering a Maintenance 


105 West ADAms Sr. 
CHICAGO, ILL. 


Subject: The Interpreter of Trends 


March 29, 1934 
Dear Readers: 


Within the last few weeks, it was my privilege to 
participate, with the editors of several other business 
papers, in a series of conferences with the President and 
with some 12 or 15 members of his Cabinet and other ad- 
visers. These conferences, which have been held at 
intervals for some 12 years, give us a view behind the 
scenes in Washington and afford opportunity for government 
officers to tell us "off the record" what they are trying 
to accomplish. 


I am referring to these conferences because they are 
indicative of the recognition that the business press is 
receiving in government circles. We are welcomed at 
Washington because government officers appreciate that 
the readers of business papers comprise a group of more 
than 1,000,000 men of business who determine the policies 
of industry. They tell us that while the newspapers 
dramatize the news and seek the sensational, it is the 
business papers upon which they must depend to interpret 
the news in terms of its importance to industry. 


I wonder whether many of you have given much thought 
to this function of the business paper. Not only do we 
endeavor to bring you in Railway Engineering and Main- 
tenance news emanating from Washington that bears a relation 
to the construction and maintenance of railways, such as 


“our "stories" in recent issues on the PWA loans to the 


railways for roadway improvements, but we likewise attempt 
to interpret trends in practice, such as the growing recog- 
nition of the economy of stronger and more permanent 
roadway construction, the increasing appreciation of the 
value of adequate drainage, the greater acceptance of 
mechanical equipment as a means of effecting economies in 
operation, etc. It is this interpretative function and 
the highly selective character of its readers that give 

the business paper an authoritative standing in its field. 


Yours sincerely, 


ery Moment 


ETH :EW Editor 


MEMBER: AUDIT BUREAU OF CIRCULATIONS AND ASSOCIATED BUSINESS PAPERS, INC. 
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In track construction, is not Safety one of the most important 
considerations? Now that higher train speeds are assured for 
the future, the need for a safe track structure is most impera- 
tive. Your analysis of GEO will surely indicate the added 
factor of safety which this construction provides. The rigid 
GEO tastenings positively prevent rail tilting and gauge 
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MODERN TRANSPORTATION 
¢ REQUIREMENTS 












widening and reduce to a minimum other causes of dexail- 
ments. ¢ Safety is only one of the distinct advantages of 
GEO. There are many others which may be presented for 
your consideration. With the severe conditions imposed 
upon the track structure by present day traffic, an intimate 
and complete knowledge of GEO cannot profitably be ignored. 





CARNEGIE STEEL awrea (S THE LORAIN STEEL COMPANY 
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Subsidiaries of United States Steel Corporatien 250 
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— 
POWER DRIVEN >= 
TOOLS WERE DESIGNED “~~ _——S 
TO HELP YOU GET YOUR TRACK 

WORK DONE BETTER, QUICKER AND 
MORE FOR LESS MONEY 


Normal maintenance, which has been deferred, must 
eventually be done. Even with a limited appropriation, 
this work can be finished quickly, with the least inconveni- 
ence to traffic, at a big saving in cost and a better job done 
Power Wrench than was formerly possible, if Nordberg Maintenance 

ee Tools are on the job. The short time in which these ma- 
chines pay for themselves in savings is evidence that they 
are a sound investment. 


NORDBERG MFG. CO. 


MILWAUKEE, WIS. 














Rail Grinder Power Jack 








Rail Drill Cross Grinder Track Shifter 


TRACK MAINTENANCE MACHINERY 
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the busy crossings are 
the costly crossings 







“ots 


ae 


that’s where you make the 


BIGGEST SAVINGS 


both in dollars and good will 


—— at a given busy location should determine the type of 
crossing that should be used there. It is here that most types 
maintain smooth riding qualities for a short time only, and then 
only at excessive maintenance expense. 











Racor Crossings may be expected not only to last a long time, say 
oe Kye ef 25 mentee cee over 20 years at the busiest locations, but, since t are supported 
by the track rails throughout, they are held constantly to track level. 





Their return is in economy, in more years of good service and in 


good will from the public. 


SH 
4 


Further information on request. 











Section showing how RacorCrose- 
ings are supported by the track 
rail to maintain a constant level. 


RACOR. 


TRADE MARK 
mecwrenee 














197 


Railway Engineering a Maintenance 


WHAT HAPPENS 


When a Railway Leaves a Community? 


FOR generations the railways have been the forerun- 
ners of development on this continent. They have 
penetrated new areas, opening the way for settlement. 
They have tapped natural resources, affording outlet 
to markets. With few exceptions they have preceded 
the establishment of communities and have constituted 
the nucleus around which agricultural and industrial 
activities have been developed. 

Now a change is occurring. The railways are no 
longer pushing into new areas but are withdrawing 
from one community after another. By this action they 
are bringing these communities face to face with a new 
condition—a condition of the most serious portent. 


Lines Abandoned 


This change is shown strikingly by the fact that in 
1933 a total of 1,876 miles of railway lines were aban- 
doned in the United States, while only 24 miles were 
built. Likewise, in the year previous, 1,452 miles of 
lines were abandoned, as compared with 163 miles built. 
Nor is this trend confined to the recent depression 
years, for in 10 of the last 17 years the mileage of lines 
abandoned has exceeded that of lines built, with the 
result that in this period since 1916, 3,639 more miles 
of lines have been torn up than have been built. Fur- 
thermore, there are now before the Interstate Com- 
merce Commission still further applications for the 
abandonment of several thousand miles of additional 
lines. Nor are these abandonments confined to any 
one part of the country ; on the contrary, they are found 
from Maine to California and from the Canadian bor- 
der to the Gulf of Mexico. In 1931 alone, they included 
136 different projects. 

The seriousness of this trend is shown by the fact 
that the mileage of railway lines abandoned in the 
United States since 1916 exceeds the mileage of all of 
the railways in New England (Connecticut, Rhode 
Island, Massachusetts, Vermont, New Hampshire and 
Maine), with Delaware, Maryland, Wyoming and 
Utah thrown in for good measure. Taking last year 
alone, the mileage of railway lines abandoned was only 
slightly less than the combined mileage of all of the 
railways in the states of Connecticut and Massachusetts. 
To abandon all of the railways in these important states 
would be a catastrophe of the first magnitude. Yet 


the equivalent of this is taking place, a little mileage 
here and another line there, with increasing momentum 
each year. 

What is the effect of such abandonments on the com- 
munities served? In some instances, the effect is neg- 
ligible because other lines remain to serve these com- 
munities. In most cases, however, the effect on the com- 
munities previously served is disastrous. Their plight 
is set forth vividly in an editorial which was published 
in the Lincoln (Neb.) Star some months ago, relative 
to the authorization by the Interstate Commerce Com- 
mission of the abandonment of a line of the C. St. P. 
M. & O. in Northeastern Nebraska. In the words of 
that newspaper this action “means a ruinous blow at 
one of the oldest sections of the state and what was 
formerly one of the most prosperous. The direct rail- 
road tax, it is estimated, amounts to nearly $100,000, 
a portion of which will be lost by every county, village 
and school district through which the road passes. 
Necessarily, grain elevators, lumber and coal yards 
will be abandoned, and people will be required to haul 
their products greater distances to market as well as 
to truck in their supplies. As a result, realty and other 
values will decrease, thus enhancing the tax burden on 
other classes of property. 


The Reason 


“The principal reason why this 60-mile line has 
ceased to be profitable is that commercial truckers have 
taken away the greater part of the traffic which former- 
ly moved over the line through competition which has 
been unfair because they have done hauling at prices 
which would not enable them to pay for their equip- 
ment and put aside sinking funds for depreciation and 
replacement. People want the railways when they see 
them vanishing but they apparently fail to appreciate 
them until their abandonment is threatened. Those 
on the Wynot line may have made some saving through 
the patronage of commercial trucks, but it seems in- 
evitable that this will be far more than offset through 
additional taxes and greater cost, as the result of longer 
hauls on lumber, coal and other commodities. It was 
a wise man who said that you cannot eat your cake 
and have it too” 

Equally instructive was the protest made to the In- 
terstate Commerce Commission by public officers of 
West Virginia in opposition to the abandonment of a 
54-mile line in that state. In this instance, the counties 
traversed by this line had built a highway parallel to 
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it, financed by issues of bonds. In its protest, these 
public officers advanced the interesting argument that 
the abandonment of the railway would deprive these 
counties of the taxes necessary to pay the interest and 
amortization of these bonds, despite the fact that it 
was the construction of this highway that made the 
operation of the railway no longer profitable. It is 
to the credit of the Commission that its examiner de- 
cided that this argument was entitled to no considera- 
tion. 

With the increasingly widespread abandonment of 
railway lines and the resulting blight on the communi- 
ties served, it is becoming more and more important 
that the public give greater consideration to the possi- 
ble results of its patronage of highway carriers in or- 
der that the misfortune which such action has brought 
to other communities may not come to its door. This is 
a danger which every railway employee should bring 
to the attention of every person in his community 
whose diversion of patronage reduces the railway’s 
income. As the editor of the Lincoln newspaper so 
aptly said, “You cannot eat your cake and have it too.” 


DIGGING IN TIES 


Is a Change in Practice Called for Now? 


AN TER four years of forced restrictions on the 
amount and kind of maintenance work that could 
be performed, present indications point to a pronounced 
increase in track maintenance work during 1934. This 
resumption of activity brings to the fore a detail on 
which there has been a difference of opinion among 
maintenance officers ever since ballast began to be used 
to give better support to the ties and to afford better 
drainage than can be obtained on unballasted track. This 
is whether, when making tie renewals, it is better to dig 
the ties in or.to give the track a general raise. In former 
years when tie renewals ran from 300 to 500, and often 
more, to the mile, it was not uncommon to renew 50 per 
cent or more of the ties in individual rail panels. During 
this period, provided a sufficient supply of ballast was 
available, it was a widespread practice when renewing 
ties to give the track a general raise of about two inches 
to insure that the new ties would be inserted without 
disturbing the well-compacted bed upon which the old 
ties had rested, and thus avoid the probability of rough 
track while the new bed was consolidating. 

Even at this time, however, there were others who 
advocated the digging in method, although they were 
in the minority. They held that if proper methods are 
used, the digging in of the ties does not necessarily mean 
rough track; that the cost per tie for insertion is no 
greater than when the track is raised; and that in addi- 
tion to the conservation of ballast, the total cost of tie 
renewals and the incidental surfacing is somewhat less. 

Advocates of this method have pointed out that it is 
desirable to get the bulk of the year’s allowance of ties 
in the track as early in the season as weather and ground 
conditions permit. While gangs are usually smaller at 


this season, the weather is generally cooler and more ties 
will be installed per man than later when hot weather 
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sets in. Again, at this time, the ballast is looser and 
works more freely so that the necessary cribbing can be 
done more rapidly in all types of ballast. They contend 
that all of these factors favor this method rather than 
that of giving the track a general raise. 

Opponents of this method are not convinced that there 
is merit in any of the arguments advanced to support 
this contention. They hold that disturbance of the old 
bed is sure to result in choppy-riding track and may 
result in surface-bent rail. New ties are nearly always 
thicker than those they replace, even where carefully 
selected. This requires deep digging and necessitates 
several tampings before the new bed becomes reasonably 
stable. This in turn increases the probability of forming 
water pockets. 

With the wider use of treated ties, the number of 
renewals per mile and per rail panel have greatly de- 
creased, so that the arguments advanced for giving the 
track a general raise in connection with tie renewals have 
not had the same force as formerly. For four years, 
however, tie renewals on most roads have been held to 
the minimum consistent with safety, while general sur- 
facing and applications of ballast have almost reached 
the vanishing point. For these reasons it becomes per- 
tinent to consider whether, with renewed maintenance 
activity and an increase in tie renewals, it may not be 
desirable at this time to return to the old, but by no 
means abandoned practice, of giving the track a general 
raise in connection with tie renewals. There are many 
supervisory officers who do not hesitate to say that it 
would be a serious mistake to do otherwise. 


POWER 


What Type Is Best Suited to the Needs? 


NTIL the perfection of the internal combustion en- 

gine, the application of power equipment to work 
on tracks and bridges was confined to such units as 
were readily operated by steam engines. Thus, the 
ditcher, the pile driver, the concrete mixer, and the 
pneumatic riveter supplied with air from a steam-op- 
erated compressor were among the chief power ma- 
chines used on the railways until after the end of the 
first decade of the present century. Efforts were made 
at various times to apply steam to a variety of other 
units, even to hand cars, but these met with failure or 
indifferent success, and it was not until some time after 
intensive experimentation had resulted in the develop- 
ment of a successful track motor car, about 1901, that 
serious efforts were made to employ the gasoline engine 
as the prime mover for portable plants supplying power 
to track appliances. 

Because track surfacing offered one of the most fer- 
tile fields for the use of power equipment, and because 
of the demonstrated effectiveness of pneumatic percus- 
sion tools in such applications as riveting and rock 
drilling, it was natural that the pneumatic tamper was 
among the first practical power appliances to be offered 
as a substitute for hand methods in trackwork. Favor- 
able reception of this equipment was also accelerated, 
no doubt, by the fact that compressed air had already 
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been employed in such equipment as the air hoists of 
rail loaders as well as in percussion tools. However, it 
was only with considerable difficulty that the propo- 
nents of pneumatic tools overcame the sales resistance 
that had its background in the cost of portable com- 
pressor plants. 

The reluctance to make such investment is evidenced 
by the interest manifested at one time in schemes for 
the auxiliary use of the engine of a track motor car for 
the operation of small tools. Little came of this, but the 
idea was eventually developed along sound lines in the 
use of gasoline engines as direct-drive power units for 
weed mowers and later for a variety of operations. Con- 
current with this development, considerable progress 
was made in the introduction of electrical tools operated 
from current supplied by portable gasoline engine- 
driven generators. However, for a long time, decisions 
regarding the choice of power tools were influenced in 
no small measure by the character of power plants al- 
ready owned. In other words, the selection of a par- 
ticular type of tool was favored because the department 
was already supplied with power plants from which it 
could be operated. Officers have also, at times, been 
reluctant to adopt tools employing a different type of 
power from that already in common use on their roads, 
because this would entail an expansion of the equip- 
ment maintenance organization. 

But those days are gone. While the economy of 
power appliances has been definitely established, it is 
also realized that success in their operation will not be 
attained unless certain prerequisites as to supervision 
and maintenance are fulfilled. In other words, the in- 
troduction of new power tools proceeds today in spite 
of the complications in administration rather than be- 
cause such complications are overlooked. There is no 
denying that the conduct of maintenance of way work 
is more involved and requires more careful planning 
today than was the case before power tools were in 
general use, and with the advent of more tools to do 
more kinds of work, it is to be expected that still more 
problems will be presented. The real test is whether 
the new machine or new plant will pay its way, includ- 
ing every item of expense involved. To interject other 
considerations is to introduce obstacles to progress. 


SNOW STORMS 


Must Be Met, Regardless 


F maintenance of way men in the eastern part of the 

country had come to the conclusion that the hard 
winters of other days were entirely of the past, these 
conclusions were upset violently during the last winter, 
when low temperature records were broken over a wide 
area and when heavy snow storms played havoc with 
transportation. While the winter over the country as 
a whole was not unusually severe, and was even milder 
than usual in some sections, the eastern states buttoned 
up to a degree that has not been necessary for years, 
especially during the month of February, which will 
be ranked among the record blizzard months of years 
gone by in that part of the country. : 
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In most parts of the country which are subject to any 
considerable amount of snow, there are usually at least 
one or more storms which require the railroads to dust 
off their snow-fighting programs and to limber up their 
snow-fighting forces and equipment. In many respects 
this situation is fortunate, or at least more fortunate 
than that which exists in other sections where normally 
mild winters are punctuated at irregular and infrequent 
intervals by severe storms which usually come-without 
warning and, as a result, find the railroads, and every- 
one else, less prepared to cope with them effectively. 
As a fire department is kept on its mettle and in train- 
ing by fighting periodic fires, so the maintenance of 
way and operating forces of a road in a snow country 
become instinctively snow conscious and trained to cope 
with snow conditions, and no storm is dismissed as 
“only a flurry,” until it has so demonstrated itself. 
On the other hand, where severe storms are the excep- 
tion rather than the rule, the railroads are put to a 
serious disadvantage by reason of their infrequent 
mental and physical activity in fighting such storms when 
they do occur. 

Quite naturally, roads in territories of normally light 
snowfall view with less alarm the probability of their 
lines becoming snowbound, or of their train operation 
being seriously disrupted by heavy snows, but this 
should not be permitted to lead to unpreparedness or 
lessened agility where important trains, especially pas- 
senger, are handled. While hoping for the best, it is 
quite as necessary for such roads, as for those in severe 
snow country, to prepare, within reason, for the worst 
conditions that may be expected in the light of past 
records. 

Just because there have been no fires in a community 
for a time is small justification for minimizing fire 
safeguards in buildings or for allowing the local fire 
department to become ineffective. On the other hand, 
it would seem all the more important under such a con- 
dition, that special effort be made to keep the depart- 
ment force mentally alert and its equipment in trim. 
Furthermore, to the extent that the force loses effi- 
ciency through inactivity, it would seem the more im- 
portant that the more vulnerable parts of buildings be 
given special protection. So it is with the snow-fight- 
ing forces of a railroad. They should be kept alert to 
the possibility of any emergency, and to the extent that 
inactivity in coping with storms and reduced numbers 
of men impair the efficiency of the forces, the sections 
of the road most vulnerable to snow might well be af- 
forded added safeguards. 

This thought is applicable to roads in all sections 
of the country where the threat of severe storms pre- 
vails, even though the storms themselves actually de- 
velop only infrequently. Fortunately, this is recognized 
quite generally by maintenance of way men, who take 
unusual pride in meeting emergencies of whatever na- 
ture. This year the unexpected severe storms came in 
the East—next year they may come in some other sec- 
tion of the country. A tie-up or serious delay to im- 
portant trains, unless unavoidable, is too costly in both 
dollars and goodwill to be permitted. Furthermore, 
the railroads have an enviable reputation to maintain 
as the one means of transportation which continues to 
render service when all others become irregular or are 
at a complete stand-still. 
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MONG all of the activities for the improvement 
A of maintenance of way materials during the 
last 20 years, it is doubtful if any have been 
fruitful of more outstanding results than those that 
have accrued from the concerted efforts for the ad- 
vancement of practice in the design and fabrication of 
special trackwork,—that is, frogs, switches, crossings 
and slip switches and their appurtenances. This is 
said with due regard for the marked progress which 
has been made during this period in nearly every other 
form of maintenance of way materials, equipment and 
methods, but no other phase of roadway construction 
presented a more unsatisfactory state of affairs and 
imposed more formidable obstacles to the successful 
solution of the problems presented. 

It is true that there are few basic forms of special 
trackwork in use today that were not well known and 
in use 20 years ago. It is true also that thousands of 
installations of special trackwork were in service 20 
years ago. But it is equally true that there were at 
that time practically as many standards of design and 
fabrication as there were major installations, and that 
many of them were far from satisfactory. Today, on 
the other hand, as the result of years of consistent 
effort on the part of a large number of railway men 
and frog and switch manufacturers, fostered by an 
unusual spirit of co-operation, order has been brought 
out of a chaotic wasteful condition. Standard plans 
and specifications embodying the best thought of the 
railways and the manufacturers have been established 
and brought into extensive use. 


Old Situation Unsatisfactory to All 


Twenty years ago, practically every railway and special 
trackwork builder was experimenting individually with 
special designs and the metals entering into them. As 
a result, repeat orders were almost invariably accom- 
panied by new or revised specifications or dimensions. 
As a further result, the trackwork industry was almost 
entirely a custom shop, burdened with thousands of 
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This Modern Railroad 
Crossing With Mangan- 
ese Insert Frogs Con- 
Latest 


expensive patterns and dies, that were either little used 
or completely in the discard. Naturally, costs were 
high, and with constant pressure from the railroads 
for lower prices, there was a natural tendency on the 
part of the fabricators to meet these demands by cut- 
ting somewhere. This combination of circumstances 
resulted to the disadvantage of both the railways and 
the manufacturers. The railways got what they paid 
for, but the product was often far from what it should 
have been. : 

A clear example of this situation is seen in the his- 
tory of manganese steel in trackwork construction. 
Twenty years ago, manganese steel was ready to come 





Two decades ago nearly every rail- 
way and manufacturer of special 
trackwork was experimenting §indi- 
vidually with special designs and the 
metals entering into them. As a 
consequence of the resulting lack of 
standardization, high costs and in- 
tensive competition the industry was 
in a chaotic condition. During the 
intervening period, as recounted in 
this article, these evils have been 
eliminated, largely through the co- 
operation of the Committee on 
Track of the A.R.E.A. with the Man- 
ganese Track Society. 





into its own for use in special trackwork. Railroad men 
looked forward to it as the solution of many of their 
problems, but the very factors mentioned above, lack 
of standards, high costs and over-aggressive competi- 
tion between manufacturers, were working against the 
product and the interests of both the railways and the 
builders. In order to meet the demand of the rail- 
roads for lower costs of manganese units, designs were 
skimped. As a consequence, many failures occurred 
and manganese for track construction was receiving a 
set-back, to the dismay and disadvantage of the rail- 
ways, and to the detriment of the manganese founders. 


A.R.E.A. Track Committee Has Made Large Contribution 


The whole special trackwork picture has now 
changed. Thousands of ideas have gradually been 
brought together and fused into standards, while early 
designs have been simplified, refined and strengthened. 
The railways have come to realize that they must de- 
sign adequately and insist upon at least minimum estab- 
lished standards, and the manufacturers have learned 
that their interests are best served by insisting upon 
adequate design and by producing products of the high- 
est quality. 
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Trackwork 


Years’ Co-operation 
to Improve It 


Many factors have contributed to these changes, but 
outstanding among them has been the work of the 
Track committee of the American Railway Engineering 
Association, with the assistance and co-operation of the 
Manganese Track Society, a group of frog and switch 
manufacturers organized in 1913, and representing prac- 
tically the entire special trackwork industry. Year 
after year the Track committee, largely through a 
subcommittee working on the design of frogs, switches, 
crossings and other forms of special trackwork, has 
pursued its studies of every phase of trackwork de- 
sign, gleaning from the many scattered and divergent 
designs, standards, specifications and practices of in- 
dividual roads, the best and most practical ideas, and 
composing them into standards of best practices ap- 
plicable to the largest number of roads. Year after 
year the Manganese Track Society, as a group and 
through those of its individual members who are in- 
cluded in the membership of the Track committee, has 
worked with the Track committee in the promotion of 
suitable standardization and the highest quality of 
trackwork construction. In its co-operation, the 
Manganese Track Society has been particularly help- 
ful in guiding the committee along the most practical 
and economical lines. Furthermore, it has contributed 
liberally of both time and funds in the preparation of 
trackwork plans. A closely knit group, the society has 
been able to give promptly, and with authority, in- 
formation desired by the Track committee, which it 
might otherwise require weeks to collect. 


Many Standards Have Been Adopted 


What has been the result of these years of co-opera- 
tive effort? One phase of this question is answered in 
the number of standard track plans which have been 
developed, submitted and adopted by the American 
Railway Engineering Association. Whereas there were 
no practical association standard plans for trackwork 
as recently as 20 years ago, the association published 
as a supplement to the 1921 edition of its Manual its 
first portfolio of standard plans containing 94 plans, 
including those for 11-ft., 16-ft. 6-in., 22-ft. and 30-ft. 
split switches and their parts; switch stands; bolted 
rigid, clamp, spring-rail and manganese frogs; guard 
rails; bolted-rail and manganese insert crossings; and 
layout plans for turnouts and crossovers. By the time 
the 1929 edition of the Manual of Recommended Prac- 
tice appeared, the portfolio contained 175 plans and 6 
pages of specifications, including many revisions of 
earlier plans, new plans for frogs, switches and cross- 
ings adapted to the use of heavier rail, and new plans 
for double-slip switches and for track construction in 
paved streets. Continuing work in spite of the un- 
favorable economic conditions of the last four years, 
the portfolio at the end of 1933 included 205 plans and 
6 pages of specifications, the amplification consisting 
essentially of further plans to make complete the sets 
for the various designs of frogs in the standard num- 
bers in common use, and additional plans and specifica- 
tions for frog and crossing fixtures. Thus, year after 
year the number of standard track plans prepared, sub- 
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mitted and adopted has increased, and, as a result of 
their acceptance by the railroads generally, in whole or 
in part, many times as many individual or special 
plans of individual railways have been discarded. 


Plans Represent Best Practices 


Just what do the present standard plans represent? 
Fundamentally, they represent a combination of the 
best judgment of railway men and trackwork manu- 
facturers, based upon manufacture in many shops and 
years of service on many railways under widely vary- 
ing conditions. Practically every standard plan is a 
combination of the best features of many existing 
plans, which, in becoming a standard, has run the 
gauntlet of criticism of hundreds of vitally interested 
railway men. 

While recognizing the value of a single standard 
where such is possible, there has been equal recogni- 
tion of the necessity for alternate standards, especially 
in details, where these represent good practice and ex- 
tensive use by preference in some parts of the coun- 
try. Thus, all of the standard plans offer alternate 
features of design, providing a choice to meet varying 
conditions. This has stimulated widespread accept- 
ance of certain standards where a single standard might 
have been rejected quite generally as too confining or 
restrictive. In offering alternate features, however, it 
has generally been the policy to retain important di- 
mensions so that the alternate details will not inter- 
fere with the interchangeability of complete fixtures. 





A Modern Switch in Signal Territory with Insulated Gage Plates and 
Heavy Rolled Riser Plates 
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As already indicated, the standard plans are revised 
periodically as the need for revision, slight or major, 
becomes sufficiently evident, and this action is approved 
by the association in convention. Through this process 
of review and revision, the scope of application of the 
plans has been constantly enlarged that they may cover 
a wider variety of traffic conditions. 


New Portfolio of Plans Being Issued 


At the present time work has just been completed on 
a thorough review and revision of all of the plans 
adopted by the association and included in the port- 
folio of trackwork plans. In fact, to simplify and clarify 
the portfolio and the index references, and to make 
future revisions more readily possible, without confu- 
sion and at minimum expense, the make-up of the port- 
folio itself is being changed materially. 

Throughout the new portfolio of plans, which is ex- 
pected to be available shortly, all changes in plans ap- 
proved by the association but not heretofore made in 
the drawings will be incorporated. In every respect the 
new plans will be up to date, with notes where needed 
for simplicity and clarity. Furthermore, groups of 
plans for various units of trackwork will be simpli- 
fied and brought into harmony as far as_ possible. 
Whereas separate sheets were used heretofore for the 
different numbers of frogs, for example, all of which 
plans required alteration with a revision of a general 
nature applicable to the different numbers, the port- 
folio is now so arranged that a number of the old sep- 
arate plans are incorporated on one sheet. The pres- 
ent revisions effectively take into account the new 131- 
lb. and 112-Ib. sections of rail adopted recently by the 
association, and all appropriate plans in the new folio 
have been adapted throughout to these new sections. 

With the completion of the new revised portfolio of 
plans, the problem of special trackwork on the railways 
has never been so satisfactorily in hand. Never be- 
fore could the railways find, with confidence, so great a 
wealth of practical and scientific facts with respect to 
special trackwork as is now available in the newly re- 
vised standard plans and specifications. At the same 
time, as a result of these plans and specifications, the 
manufacturers of special trackwork have never before 
been in a better position to furnish promptly and at 
minimum cost, the highest quality of trackwork. 


Extent of the Work 


At this point it may be well to examine in some de- 
tail the extent of the work that has been done through 
the years and some of the results of the unique form 
of co-operative effort that has been maintained between 
the Manganese Track Society and the Track committee 
through two decades. A study of the individual classes 
of special trackwork will at once disclose refinement, 
simplification, strengthening and other improvements, 
as well as standardization of designs and dimensions. 
Take the split switch as an example. For simplicity 
of basic design it rivals the wheelbarrow. Yet in few 
units of special trackwork have there been greater im- 
provements. Broadly, this important unit of: track- 
work has been improved and standardized throughout. 
Specifically, every component part has been given de- 
tailed study and redesigned from time to time as new 
conditions or ideas made desirable. 

Of all the improvements that have been made, prob- 
ably those in the slide and tie plates are most readily 
evident. Twenty years ago slide plates 3 in. thick and 
41% in. wide and made with the risers pressed up from 
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the bottom were in common use. Even in special cases 
for the most important installations, these dimensions 
did not exceed 54 in. by 6 in. It was the common ex- 
perience also that the process of pressing the risers in 
the flat plates practically sheared the metal, so that 
they bent and broke after a short period of service. 
Now, the accepted design is a solid-bottom slide plate 
3% in. thick and from 7 to 9 in. wide, with integral ris- 
ers 4 in. thick rolled into the plate and with the rail 
and brace seat extending from 9% to 1034 in., as com- 
pared with 7% to 8% in. in the earlier construction. 

Another important advance in strengthening the 
switch was made by the adoption of heel plates and 
turnout plates extending back of the heel of the switch. 
This extension of the support of the points and rails, 
which has been accepted widely, adds much to the 
economy of maintenance, to the service life of treated 
switch timbers and to the smooth riding of the turn- 
out. Similar improvement has been made with respect 
to gage plates. Up to 20 years ago, the use of a single 
gage plate 3% to Y% in. thick with pressed risers was 
common practice. The present standard calls for three 
gage plates, 34 in. thick, with solid risers obtained by 
planing from heavy stock or by riveting or welding the 
risers to the plate. 

Formerly, no adjustable braces were used around 
switches. Today, as a result of the work of these two 
organizations, the adjustable brace, securely fastened 
to the plate, is in wide use. In the earlier days, pressed 
steel and malleable rail braces were either %4 or 5/16 
in. thick, and soon failed, few being really effective. 
The present design, which has been developed to ob- 
tain maximum bracing strength, requires a thickness of 
Y% to % in., so that by comparison it is little affected 
by corrosion or those forms of abuse that caused the 
frequent failures in the earlier type. 

Refinements in the design of switch points, while not 
so readily apparent as some of the foregoing improve- 
ments, have been equally important. Aside from the 
generally heavier construction that has been devel- 
oped, slight changes have been introduced in the plan- 
ing which have improved the wearing qualities of the 
points and have reduced the shock caused by the 
change in direction of locomotive and cars as they 
enter the turnout. 


Frogs and Crossings Have Received Much Consideration 


In frogs and crossings, simplification and refinement in 
design, strengthening of the assembly as a whole and 
of each part in particular, and standardization have re- 
ceived the most intensive study. Probably in no other 
phase of maintenance were the conditions more nearly 
impossible, affecting the railways and manufacturers 
alike, than those with respect to frogs and crossings _ 
20 to 25 years ago. Designs were generally inadequate, 
while keen competition among manufacturers tended to 
retard the introduction of better construction, since it 
added materially to the cost of the special trackwork. 
A review of the early efforts to apply manganese steel 
to special trackwork will illustrate the situation as it 
existed at that time. 

This metal was first used in frogs and crossings about 
1900. By 1905 it had aroused wide interest and was 
being installed at important points on many railways. 
The price of manganese steel products was high, how- 
ever, in comparison with the all-rail construction of the 
period. Owing to the keen competition between manu- 
facturers, largely abetted by the railways, in an effort 
to keep costs down, sections were made thinner and 
thinner and lengths were steadily being reduced. The 
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results were that these high priced frogs and crossings 
began to fail in large numbers and the use of manganese 
steel came into disfavor. 

About this time the producers of manganese steel cast- 
ings became concerned and urged the use of larger 
sections, with heavier concentrations of metal at the 
points of supposed weakness as indicated by the loca- 
tions of these failures. This proposal was given a 
trial, but there was no perceptible improvement, since 
failures continued in large numbers. Many mainte- 
nance officers who had enthusiastically favored man- 
ganese construction, in the belief that it offered the 
solution to some of their exasperating problems, be- 
came discouraged. In fact, manganese steel as a mate- 
rial for special trackwork was heading rapidly toward 
the discard. 

This was the situation in 1913, when the Manganese 
Track Society was formed. It immediately set about to 
find the causes of these failures and to correct them. 
Its investigation disclosed that they had occurred 
largely as a result of faulty distribution of the metal in 
sections contrasting sharply in thickness, which gave 
rise to such variations in the rate of cooling as to cre- 
ate internal stresses during the process of heat treat- 
ment. Following these disclosures, designs that avoid- 
ed the concentration of heavy masses of metal by the 
introduction of cross ribbing were developed to give a 
better distribution of the metal and eliminate internal 
stresses. In co-operation with the Track committee, 
these designs have since been greatly improved and 
refined, until today manganese-steel trackwork is able 
to meet all service requirements. 

At the time that this co-operative effort began, rivet- 
ed frogs, without fillers, attached to plates up to % in. 
thick, were in common use. Through the work of these 
organizations, this type is no longer used. Likewise, 
clamped frogs were as widely used, and while they have 
been retained among the standards until very recently, 
they were withdrawn at the March, 1934, convention 
of the A. R. E. A. As a consequence of this action, 
bolted rigid and spring frogs now constitute the only 
all-rail frogs that are recognized as standard and the 
former is gradually going out of use, giving way to the 
rail-bound manganese-insert type. 

Twenty years ago, spring frogs were generally of 
light construction throughout, with separated 4-in. 
plates, light hold-down straps and single springs. The 
present standard is much heavier, with a solid base 
plate which is cut out at proper intervals to provide 
space for tamping the ties. An auxiliary spring is pro- 
vided, and both springs are heavier and stronger and 
are placed in a better housing. Resistance to creeping 
is provided by cast or forged-steel toe blocks, which 
replace the relatively light and ineffective anti-creeping 
strap of the former design. Breakage of the wing rail 
opposite the point, which was formerly of frequent oc- 
currence, has been eliminated by milling instead of 
notching the flange of the wing rail opposite the point. 
Both the bolted and spring frogs have been strength- 
ened by applying longer filler blocks, more and strong- 
er bolts and better locking for the nuts. 

Great as are the improvements in the all-rail types 
of frogs, a still greater advance has been made in the 
design of the manganese-steel types. Solid manganese 
frogs are now longer, with heavier body sections and 
cross ribbing to give added strength and a better dis- 
tribution of the metal. The easer extension is still 
preferred at the heel, but owing to the difficulty of 
keeping the lead rails tight, the toe extension has been 
abolished. Twenty years ago, the railbound type was 
advanced more or less experimentally by manufactur- 
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ers to provide a design with which to meet competition. 
During the intervening period, this design has been de- 
veloped along scientific lines, to give a better distribu- 
tion of metal to resist both internal and service stresses, 
to require less milling of the rolled-rail section and to 
hold the component parts securely together. As with 
the all-rail type, this latter purpose is accomplished 
through the use of large heat-treated bolts and im- 
proved locking of the nuts. 

There is an equally wide difference between the 
crossing designs of 20 years ago and today. The 
earlier all-rail type was of light construction, having 
l-in. to 1%-in. rolled knee braces, short discontinuous 
cast filler blocks, small bolts, often without locking, and 
bent flares on the guards. In many cases, base plates 
were not required, and where demanded seldom ex- 
ceeded 5@ in. in thickness and were either loose or at- 
tached by rivets. Now, continuous fillers, planed guard 
flares, heat-treated bolts of large diameter, adequate 
locking and forged knee braces, 24% in. wide and 1% 
in. thick (increased to 2% in. thick at the center) are 
required. Base plates, usually clipped to the rail flange 
and % in. to 1 in. thick, are also specified. 

Latest designs for low-angle crossings call for man- 
ganese inserts to replace the former all-rail construc- 
tion, with heat-treated bolts and clipped plates. For 
angles greater than 14 deg., the designs call for square- 
cut connecting rails to eliminate the former planing of 
the head. Formerly, the height of a solid manganese 
crossing was always the same as that of the connecting 
rails, making it difficult and often impossible to pro- 
vide sufficient section to resist service stresses ade- 
quately. Wings were short and of single-rail width. 
Many were applied without plates, the base being ex- 
tended in the form of a flange to give a bearing on the 
ties. Present standards require a minimum height of 
six inches, arms of the easer-extension type and square- 
cut connecting rails, and include base plates having a 
minimum thickness of % in. 

Probably no feature of crossing design has received 
more attention than the development of the sections 
under the intersections of the running rails, the point 
of greatest punishment. Because of the pounding oc- 
casioned by high-speed traffic, it has been necessary to 
make these sections heavier, but this involved an un- 
equal distribution of metal and severe internal stresses. 
This condition has been met by different manufacturers 
in various ways, which provide the necessary addition- 
al metal in such a manner that these heavier sections 
cool at the same rate as the remainder of the casting 
during the heat treating process. 


Guard Rails, Gages and Wheel Impacts Studied 


In connection with frogs, guard rails have also been 
given the same detailed consideration as other items 
of special trackwork. Whereas, two decades ago, the 
great majority of guard rails were simply rails spiked 
to the ties or, at most, were also held in position by one 
or two bolts with or without filler blocks, the present 
standard requires heavy shoulder or hook-flange tie 
plates, a minimum of six bolts, filler blocks and end 
blocks, or, as an alternate, guard-rail clamps. End 
flares are much improved and may be either bent or 
planed. As an alternate to the rail type of guard, the 
plans call for a one-piece manganese-steel guard rail 
having braces and tie plates integral with the guard 
rail. In this connection it is of interest to note that the 
tie spacing recommended beneath frogs on tangent 
track has been standardized at 19% in. This permits 

(Continued on page 208) 
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Gib Retaining Walls Versus 
Solid Masonry’ 


By C. P. DISNEY 
Bridge Engineer, Canadian National, Toronto, Ont. 


ETAINING walls of the crib type possess a dual 

advantage over solid masonry, in that they may be 
either permanent or temporary in character. They can 
he built to remain indefinitely in one location or to serve 
temporary needs, and after these have passed they can 
be dismantled for use elsewhere. There are many con- 
ditions under which crib walls are preferable to gravity 
walls. In most of these cases they show a considerable 
saving in cost, particularly where the construction of the 
gravity type would involve the driving of foundation 
piles, since the crib type does not require pile founda- 
tions or, in general, foundation excavation. At most, 
the amount of excavation required for crib walls is neg- 
ligible, except where they are erected at the base of exist- 
ing fills, and even here it is far less than for the gravity 
type. 

Crib walls are especially adapted for retaining exist- 
ing embankment slopes. When used for this purpose, 
they can be erected section by section along the base of 
the embankment and backfilled with the material that 
must be excavated to permit their erection. They are 
equally well adapted for retaining a new fill which can 
be constructed by dumping the material against the pre- 
viously built and preferably rock-filled crib. 

For remote locations, under severe climatic conditions, 
and in many other instances, it is a real advantage to be 
able to dispense with the building of forms and the 








Example of a Crib Wing Wall Replacing a Gravity Wall 


setting up and operation of mixing plants and their 
auxiliary equipment, which are always involved in de- 
positing concrete, compared with compact shipment, 
ready handling and ease of placing of the individual units 
of a crib wall. Careful study of the requirements of a 
crib-wall job previous to the shipment of the units and 
the placing of the work in the hands of a competent 
foreman, will give satisfactory results. 

Perhaps the most unique examples of our own use of 
precast-concrete crib walls are those on some of the 
remote parts of our northern lines where we replaced 
failed gravity concrete wing walls on a number of large 
arches, with close-face, rock-filled cribbing, which we 
stepped at the ends to conform to the embankment slopes. 
These cribs rest on the boulder-strewn river bed at ele- 


“*This discussion was submitted for publication in the What’s the Answer 
department in the March issue, but because of its scope it was withheld 
for presentation here as an independent article. For further discussion of 
this subject see page 165 of the March issue. 





April, 1934 
vations below water level. Every vestige of the old 
gravity wing walls was removed and the stream was 
cleared of all debris. The arches with their new crib 
wings still present a good appearance, after the cribs 
have withstood the severe test of water and ice scour 
for several years. 

In some instances, where the foundation ground is 
irregular, and in others where a rock shelf was encoun- 
tered, we have found it to be an advantage to construct 
a continuous narrow concrete footing to form a level 
surface upon which to place the lower tier of header 
and stretcher units. Occasionally, the stepping of the 
footing may be desirable, to suit the contour of the 
ground or rock ledge. Such a footing costs little and 
in many situations will give added assurance of the sta- 
bility of the finished wall. 

While numerous retaining walls of the crib type have 
been built elsewhere to a considerable height, many of 
them apparently subject to a heavy surcharge from rail- 





Crib Walls Are Adapted for Retaining Embankment Slopes 


way traffic, we limit such walls to a height of about 20 
ft. Except where subject indirectly to live load sur- 
charge, we would hesitate to build a crib wall close to 
and parallel to the track, higher than 20 ft. A rock- 
filled, high crib wall might be satisfactory under some 
conditions, but the risk of numerous breakages in the 
headers is, in my opinion, too great to warrant such con- 
struction. 

As a result of experience, we do not ‘consider concrete 
crib-wall construction suitable for sea walls, or in fact, 
for any situation where .it will be exposed to severe 
pounding from waves and ice. The units get shattered 
by the impact, exposing the reinforcing, and it is imprac- 
ticable to make repairs. Where such construction is in- 
stalled, heavy-boulder or sheet-pile protection in front 
of the cribbing may be necessary. 

In general, the precautions that should be observed in 
the construction of concrete crib walls include the care- 
ful preparation of foundations; the placing of hand-laid 
rip rap, rock or boulder filling, at. least inside the ex- 
posed face; and the use of close-face units in lively wa- 
ter, where ice, logs or other debris is common. It seems 
superfluous to say that care in manufacture, handling 
and shipping, and rigid inspection of all materials enter- 
ing into the manufacture of the cribbing units, are es- 
sential to a satisfactory product which will give the de- 
sired service. Every step in the process of manufacture 
and erection should be under the direction of experienced 
engineers, and should conform in every respect to the 
plans and specifications. Too many failures in this, as 


well as other branches of construction, can be traced 
to haphazard methods, either at some particular point or 
throughout the entire structure. 

















Switch Heaters 
Solve Winter Problem at North Station 


NLY a few years ago, severe snow storms over 

the passenger terminal area of the Boston & 

Maine at Boston, Mass., which involvés a num- 
ber of miles of important tracks and more than 300 
switches, created a problem of the first magnitude for 
the maintenance of way and operating forces of this road, 
and were combatted principally by large forces of men 
with brooms and shovels, at large expense, working un- 
der severe and hazardous conditions. During the last 
few winters, on the other hand, such storms, while not 
welcomed, have, nevertheless, caused little concern, and 
have resulted in little or no delay to train service, a mini- 
mum of hazard to employees, and small expense as com- 
pared with the costs involved in earlier days for much 
less effective results. 

This outstanding change has been brought about large- 
ly as a result of an extensive installation of gas switch 
heaters or snow melters within the most vital part of the 
terminal area, although other types of heaters installed 
elsewhere within the terminal have contributed to the 
change, as has also the purchase of certain special power- 
operated units of snow handling and disposal equipment. 
In the gas heater installation, which was made in the 
fall of 1931, 93 single and 18 double-slip switches, all 
included in the electro-pneumatic interlocking system at 
the terminal, were equipped, these including the more 
important passenger movement switchs within the throat 
to and serving the passenger station tracks. 


Unpreparedness Would Result in Severe Tie-up 


Ordinarily, Boston is not considered to be in heavy 
snow-fall country, but that it is subject to heavy falls 
at times was demonstrated by the winters of 1920 and 
1926, when successive storms piled an average of two 
or more feet of snow over the terminal, and, more re- 
cently, in the winter just past, when on three occasions 
snowfalls were in excess of 9 in. Unprepared, any of 
these storms would have completely tied up the terniinal, 
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Trains move with little or 
no delay at Boston & Maine 
passenger terminal at Boston, 
despite ice and heavy snow 


How the Gas Heaters 
Keep the Double Slips 
Clear of Snow and Ice 


disorganizing service and causing untold delay and incon- 
venience to passengers. Just what this might mean can 
be appreciated when it is realized that there are more 
than 1,000 scheduled and unscheduled train and light en- 
gine movements into and out of North station every 24 
hours, and that the average number of passengers han- 
dled in this period is about 60,000. 

The problem of fighting snow at the terminal has al- 
ways been more difficult because of the open nature of 
the terminal area and because of the fact that the tracks 
lie in a general north and south direction. This par- 
ticular combination lays the terminal open to the full 
force of the most severe storms, usually from the north 
or northeast, and is generally the cause of much severe 
drifting. 

Reference to the difficulty of coping with storms at 
the terminal only a few years ago, and to the large num- 
ber of men required in this work, does not mean that the 
road was not organized and equipped to meet snow con- 
ditions, or that it did not meet them in as efficient a man- 
ner as was possible at the time. This is made clear in 
an article which appeared in the November, 1931, issue 
of Railway Engineering and Maintenance, which de- 
scribed in detail how the Boston & Maine organizes for 
and is equipped to fight snow storms, both at its Boston 
terminal and over its 2,100 miles of lines. That article 
included a brief reference to the large installation of gas 
heaters at North station, but no details were given since 
the installation had only just been completed and had 
not been subjected to test by storm conditions. Now, 
the large gas heater installation has undergone the test 
of three winters, and, it is therefore, the main purpose 
of the present article to describe this installation in some 
detail and to point out the benefits which have resulted 
from its installation. 

Before describing the gas heater installation, it is of 
interest to note why heaters were not used earlier in the 
passenger terminal area to keep switches open during 
storms. Prior to 1923, about 65 acres of the Boston 
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terminal area, both in Boston proper and across the 
Charles river in Cambridge, Mass., was on timber tres- 
tlework or bridges, which made it inadvisible to use 
snow melting switch heaters because of the fire risk. 
Thus, within the terminal area, with a particularly con- 
gested track layout, the road was forced during storms 
to rely upon man power with brooms and shovels, sup- 
plemented principally by engines equipped with steam 
snow blowers, to keep the many switches open. To a 
remarkable extent, these methods accomplished the pur- 
pose, but this was largely because of the foresight and 
energy put into the work and not because it was han- 
dled effectively or by means known to be the most effi- 
cient. 

A factor which aided the work in those days was the 
fact that so much of the terminal trackage was on trestles. 
This trestlework was decked over with heavy timbers 
and planking, but almost at will, the deck planks could 
be removed temporarily to permit any quantity of snow 
to be dumped into the water beneath. 

Year after year this major advantage in disposing of 
snow was reduced by constant filling operations which 
were being carried out with the view of placing all or 
most of the terminal tracks on solid fill. Early in 1932, 
the road completed a five-year program of improvements 
within the terminal area, which, in the passenger area 
alone, involved the alteration of most of the tracks, the 
construction of four double-track bascule bridges over 
the Charles river, replacing a number of old jack-knife 
type bridges, and the construction of a new passenger 
station and an entirely new station track layout. In this 
work, practically all of the old trestle area was filled in, 
this work in itself involving the placing of approximately 
2,000,000 cu. yd. of filling material. 

While the general operating efficiency of the passenger 
terminal was greatly benefited by these extensive im- 
provements it is equally evident that with the elimina- 
tion of the trestle areas went the ready means for dispos- 
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out and location of these switches, as well as of the gas 
distribution systems involved in the heater installations, 
is shown in the accompanying plan. It will be noted at 
once that the heated switches are located immediately at 
the entrance to the station track layout, south of the 
river, and in the nine-track approach to the passenger 
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station, north of the Charles river. Because of the river 
crossing, the heater installation was made in two entirely 
separate systems, one north of the river, and the other 
south of the river; each having its own gas distribution 
and metering system. 

The gas heaters installed are Vaughan heaters. In the 
type used at Boston, the burners are assembled in pairs 
for simple turnout switches, one burner for each rail, the 
two burners being connected by a small pipe which is in- 
sulated to prevent interference with the track circuit. 
The units are placed in the cribs between ties and are 
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Track Layout at the Boston & Maine Passenger Terminal, Showing the Location and Extent of the Gas Switch Heater Installation 


ing of any unusual volume of snow which might fall 
upon the tracks. However, with the tracks on solid fill, 
the use of switch snow melters became practical, and the 
road lost no time in making a substantial installation 
where the need was greatest, supplementing a large num- 
ber of individual and scattered heater installations which 
had been made previously in the terminal area outside 
of the limits of the latest track changes and filling oper- 
ations. 


Details of Gas Heater Installation 


The new installation, which, in reality, is two separate 
installations, was made entirely with gas-burning snow 
melters, and involved the equipping of 93 single switches 
and 18 double-slip switches. A general idea of the lay- 


secured to the rails by means of spring clamping jaws. 
Seven two-burner units are used at single switches and 
are connected along one side to a single manifold pipe 
by means of short lengths of flexible hose. 

At double-slip switches, four-burner units are used at 
the ends of the layout and two-burner units near the 
movable center points. - This forms three separate sets of 
units, each with a separate manifold, the end sets each 
including seven four-burner units, and the center set nine 
two-burner units. 

The heater installation north of the Charles river in- 
volves 62 switches and all of the 18 No. 8 double-slip 
switches. The gas supply for this system is received at 
a meter house located at the north end of the installation 
on the east side of the tracks and is distributed to the 
switches southward through a six-inch underground 
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main, which is reduced to four inches about 1800 ft. from 
the meter house. Branches from this main to the dif- 
ferent switches, all underground, are of two, three or 
four-inch pipe, depending upon whether they supply one 
or more switches or double-slips. All of the piping was 
laid in such manner as to permit any condensation within 
the pipes to drain to suitable traps provided in the main 
and also within the meter house. 

The gas to the north side system is delivered at 20-in. 
pressure, which was available, and this permitted a 
marked reduction in the size of the distribution lines, and 
thereby reduced the cost of the installation. A four- 
inch main throughout would have provided sufficient 
capacity for the north side system as installed, but the 
six-inch main was provided in order that it might have 
ample capacity to supply another large group of switch 
heaters, which may be installed at a later date beneath 
the switches of the adjacent coach yards. Regulators in 


RAILWAY ENGINEERING AND MAINTENANCE 207 


and snow. In addition to a combination of ice and snow, 
which is the usual result of storms, ice by itself is quite 
a problem at this terminal. Not infrequently during the 
wiater months, heavy mists, accompanied by low tem- 
perature, cause sufficient ice to form about the switches 
to prevent their being operated by the electro-pneumatic 
switch machines. This situation usually prevails for 
only a few hours at a time, but it would be highly dis- 
ruptive of normal train operation if it were not overcome 
by some suitable means. The gas heaters provide this 
means, and, with only relatively short operation, insure 
the free operation of all of the switches equipped. 

In case of snow, the heaters are usually lighted after 
about one-half inch has accumulated. This is because 
it has been found that even with a small amount of snow, 
the high pressure at which the switches are thrown has 
a tendency to cause the formation of ice between the 
points and the stock rails, making normal operation 








Operation of Switch Heaters During Three Storms 


Ty Dates. a, wes Vel., 2 i 
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Dec. 25-27, So. of River 31 18 93,347 $ 75.61 $0.1355 $0.02 
1933 16 9.8 12 7 47 38 
No. of River 170 18 380,755 308.41 0. 1007 0.02 
So. of River 31 14 62,375 50.52 0.1164 0.02 
Dec. 27 RK eK eK *** *#** *** 
No. of River 170 14 245 , 700 199.02 0.0836 0.02 
So. of River 31 18 102 ,375 82.92 0.1486 0.02 
Dec. 28-29- +x *** #** #** *#** **#% 
30 No. of River 170 18 426,300 345.30 0.1128 0.02 
So. of River 31 31 186,704 151.23 0.157 0.04 
Feb. 19-20, 23 15 21 11 51 30 
1934 No. of River 170 31 1,022,059 827.86 0.157 0.04 
So. of River 31 31 196, 680 159.31 0.165 0.03 
Feb. 25-26 28 9.0 11 8 34 30 
No. of River 170 30 803 .660 650.96 0.127 0.03 


*—Official U. S. Weather Bureau Data. 
***__Official data not available—No snowfall—N 
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the branches from the supply main reduce the gas pres- 
sure to the heaters to about four inches for operation 
under normal conditions, but this can be increased if 
thought desirable to meet exceptional storm conditions. 

Five meters are located in the north system meter 
house, this number being necessary to take care of the 
gas demand and to afford a standby unit for use in case 
of failure of any of the other units. A main valve in 
the meter house controls the flow of gas to the system 
as a whole, but an individual hand valve at each single 
switch and three hand valves at each double-slip switch 
control the flow to all of the burners at the switch, there 
being about five times as many burners at each of the 
slips as at the single turnout switches. 

The heater installation south of the Charles river is 
similar to that north of the river, except for its size and 
the fact that it receives and distributes the gas at about 
four-inch pressure, higher pressure not being available 
in this section of the city. As a result of this fact, a 
six-inch distribution main was necessary in this installa- 
tion, even though it is only about one-sixth as large as 
that north of the river. Only two meters are required 
in the south meter house, which is located west of the 
station tracks, and, because of the low pressure gas sup- 
ply, no regulators are required in the layout. As on the 
north side, each switch installation is provided with a 
hand valve, but any variation desired in the volume of 
gas delivered to the heaters is secured by manipulation 
of a main valve in the meter house. 

These switch heaters have proved highly effective in 
meeting two quite different conditions—ice and sleet, 


of the switches impossible. If the snow fall should be- 
come insignificant or stop, the heaters are turned off, 
while, on the other hand, if the fall continues, they keep 
abreast of the storm from the beginning. In other words, 
the length of time the burners are kept lighted is de- 
pendent entirely upon conditions, but is only sufficient in 
each case to insure proper operation of the switches. 

The lighting and turning off of the heaters is done 
generally by five regular section men and a foreman. 
Three of the men take care of the switches north of the 
river, while the other two take care of the switches south 
of the river. After the valve at a switch is turned on, 
the burners are ignited by a kerosene hand torch, similar 
to a locomotive engineer’s torch, as the man walks along 
both sides of the switch. Lighting of all of the heaters 
in both installations requires about 45 min., while they 
can be turned off in slightly less time. 

The service tests to which the heaters have been sub- 
jected during the last three winters have proved them to 
be highly effective—in fact, so highly effective that the 
Boston & Maine considers its problem at Boston solved 
at such switches as are equipped with these heaters. Fur- 
thermore, the cost of the solution has been demonstrated 
to be low in comparison with the benefits derived and the 
much higher costs and hazards involved in keeping the 
switches open by the man-power methods formerly used. 

To ascertain the cost of the operation of its large in- 
stallations of gas switch heaters, the Boston & Maine has 
kept detailed records of each operation of the heaters 
since they were put in service. These records are avail- 
able for the winters of 1931-1932, 1932-1933 and 1933- 
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1934, but to illustrate the severe storm conditions which 
may be expected to prevail at Boston, and the operation 
of the switch heaters under these conditions, the records 
of three heavy snow falls during the last winter will be 
sufficient. These records are given in the accompanying 
table and cover the snow storms of December 26 and 27, 
when 9.8 in. of snow fell; February 19 and 20, when 15 
in. of snow fell; and February 25 and 26, when the 
snowfall amounted to 9.0 in. In the case of the last- 
mentioned storm, owing to the accumulation of snow 
from previous storms, there was a total of about 14.5 in. 
of snow on the ground. The data given in the table also 
include the operation of the heaters on December 27, 28, 
29 and 30, when no snow fell, but when it was necessary 
to keep the burners lighted a total of 32 hours because of 
extremely low temperature and high winds, which caused 
severe drifting. 

The complete records for the winter of 1933-1934, to 
and including February 26, show that the heaters were 
put in operation on 23 different days, the period of 
operation ranging from as little as 31%4 hours to a max- 
imum of 32 hours. Altogether in this period, the heat- 
ers consumed a total of 5,349,326 cu. ft. of gas, at a total 
cost of $4,340.30. The total cost for the labor involved 
in attending the heaters was $891.53, which makes the 
total cost for gas and labor for keeping the switches 
open, $5,231.83. 

On the basis of actual experience, it is estimated con- 
servatively, that for each hour that the gas heaters were 
in operation during the winter of 1933-1934, it would 





One of the 93 Important Switches at the B. & M. Station Kept Open 
by the Gas Heaters 


have required a force of about 95 men with shovels, 
brooms, salt, etc., to accomplish the same results, at a 
total cost for labor and materials of approximately 
$10,560. This would indicate that, entirely aside from 
the more effective results secured and the largely mini- 
mized hazards to employees, the installation of gas heat- 
ers brought about an actual cash saving of approximately 
$5,300. 

The gas costs arrived at are the result of a rate of $1 
a thousand cubic feet for the first 100,000 cu. ft. con- 
sumed per month, and $0.80 a thousand for any quantity 
used a month in excess of 100,000 cu. ft. It is this 
lower rate for consumption in excess of 100,000 cu. ft. 
per month which accounts in large measure for the gen- 
erally low cost per unit hour operation of the heaters. 
On the basis of all of the figures available, the Boston & 
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Maine has come to the conclusion that the average total 
cost of operating gas heaters at a single switch is ap- 
proximately 15 cents an hour, and at a double-slip switch 
from 80 to 90 cents an hour. 

As a result of its experience with the gas heaters, the 
Boston & Maine reports satisfactory operation; that the 
switches are kept operative continually; and that the 
heaters themselves require only such attendance as is 
necessary in storms accompanied by extremely high 
winds to relight an odd burner here and there which may 
be blown out. : 

Each spring, all of the gas heaters are dismantled, 
taken into a shop and painted, and then stored ready 
for re-installation in the fall, this work being done by 
the regular plumbing forces of the road. The heater 
layout at each switch is dismantled into nine pieces, 
which are wired together and tagged with the switch 
number so that they can be readily re-assembled at the 
same switch. Refitting of the switches with the heaters 
is begun about the middle of October, so that, employing 
only a few men, all of the switches are equipped by the 
first of November. The total cost of dismantling all of 
the heaters, painting and storing them, and re-installing 
them in the fall, approximates $800 each year. 

The gas switch heater installations at the terminal, as 
mentioned earlier in this article, are supplemented by 
other switch snow melter installations at the more outly- 
ing points, these installations being made up largely of 
Greer oil burners, using Maloney oil, although a number 
of switches are equipped with Chausse oil burners and 
a few with electric heaters. In the Greer heater installa- 
tions, as many as 15 or 20 switches are equipped with 
burners, these being fed in some cases from supply tanks 
of 1000 or 2000-gal. capacity. 

The extensive switch heater installations on the Bos- 
ton & Maine were planned under the general direction 
of W. J. Backes, chief engineer, and H. F. Fifield, en- 
gineer maintenance of way, and were installed under the 
supervision of T. G. Sughrue, division engineer. The 
Vaughan gas heaters were furnished by the Ruby Rail- 
way Equipment Company, Philadelphia, Pa. 


Special Trackwork 
(Continued from page 203) 


the one-piece manganese guard rail to be used inter- 
changeably with frogs’ of all numbers, since, in ac- 
cordance with the standards, the integral tie plates are 
similarly spaced. 

In connection with frogs and crossings, proper guard 
check and guard face gages and details of flangeways 
have been given considerable study, not alone by the_ 
Track committee and the Standardization committee of 
the Manganese Track Society, but by these two com- 
mittees in collaboration with representatives of the 
Mechanical division of the American Railway Asso- 
ciation and of the Association of Manufacturers of 
Chilled Car Wheels. This co-operative effort has re- 
sulted in standards of recommended practice for both 
construction and maintenance, and in addition, in the 
design of a limit gage for testing worn turnout frogs 
and crossings. 

One of the outstanding contributions of the track- 
work manufacturers to-the railways on the subject 
of frog and crossing design was a theoretical and prac- 
tical study of wheel impacts, submitted to the Track 
committee in 1932. This study, entitled “Results of 
Wheel Impact on Crossings,” was published in pam- 
phlet form and is still available to anyone wishing in- 
formation on this subject. 
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Pier Deck of Black Gum 


Promises Long Life 


Erie uses this material in heavy laminated construction 


to replace softer. wood worn out by heavy trucking 


INDFUL of the toughness and wear-resisting 

qualities of black gum wood that have been 

demonstrated so clearly in its use for highway 
crossing planks, the Erie recently constructed a heavy 
laminated deck of this wood, fully creosoted, within one 
of its large piers at Jersey City, N. J. Altogether, ap- 
proximately 400,000 ft. b.m. of the treated gum were 
placed in the new deck over an area of approximately 
50,000 sq. ft., replacing a flooring of untreated Douglas 
fir which had become badly worn by heavy trucking. 

The deck renewed was the lower floor of the Erie’s 
large two-story pier No. 9, completed in 1926, which is 
of fireproof construction throughout except for its two 
timber decks, and which is one of the most modern piers 
on the New Jersey water front of New York harbor. 
Both decks of the pier give access to highway trucks for 
the direct pick up and delivery of shipments at the many 
cargo doors, and, in addition, the lower deck is served 
by two depressed standard gage tracks longitudinally 
through its center, which arrangement permits the ready 
transfer of shipments between cars and boats with 
minimum cross haul. Since its completion, the pier has 
been leased to the Dollar Steamship Line. 

The original lower deck was constructed of 6-in. by 
8-in. splined untreated Douglas fir, laid flat on 6-in. by 
12-in. untreated yellow pine nailers. The nailers, in turn, 
rested longitudinally on heavy I-beams of the sub-floor 
system, which are spaced five feet center to cen- 
ter. These beams extend across the pier between 
longitudinal concrete header walls, which, on 
both sides of the pier, extend along the outer 
edge, along the track well, and intermediately, 
25 ft. in from the outer edge. The nailers were 
secured to the I-beams by means of lag screws, 
while the decking plank was secured to the nail- 
ers by means of 5-in. by 10-in. dock spikes. 


Subject to the heavy traffic of both tired and untired 
wheels, moving both lengthwise and crosswise of the 
pier, the fir deck showed signs of wear soon after being 
put in service, and eventually became uneven and rutted, 
particularly in the driveway areas, 27 ft. wide, directly 
along both sides of the track well. With this condition 
prevailing, study was given to the best method of repair- 
ing or renewing the decking, which resulted in the de- 
cision to relay the driveway areas with black gum, creo- 
soted, in laminated construction. 

In connection with the renewal of the deck, the un- 
treated nailers were renewed with creosoted yellow pine 
timbers, and all of the sub-floor steelwork was cleaned 
and given two coats of paint. Whereas the original floor 
was of 6-in. by 8-in. timbers laid flat, the new floor was 
made up largely of three sizes of timbers, 354 in. by 7% 
in., 3% in. by 7% in., and 3¥% in. by 7% in., laid on edge 
and spiked together laterally, rather than downward into 
the new nailers. Shallower timbers than those used in 
the main body of the deck were necessary over the tops 
of the longitudinal substructure walls, these ranging from 
3% in. by 5% in. to 3% in. by 5% in. Only timbers of 
the same size were laid together, the different sizes being 
confined to certain bays and the difference in thickness 
being compensated for in the thickness of the nailers, 
which ranged from 35% in. by 11 in., down to 3% in. by 
6 in. Originally, it was intended to relay the entire deck 


















Pulling the Spikes from 

the Old Deck Required 

Considerable Cutting 

Around the Spike Heads 

to Permit the Use of 
Claw Bars 


Spiking the Creosoted 

Gum Timbers Together 

in the New Laminated 
Deck Construction 
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with the 354-in. by 734-in. material, but the difficulty of 
securing stock sufficiently large to be cut to these dimen- 
sions and yet meeting the specifications for quality, made 
it necessary to resort to the slightly smaller sizes. 

All of the gum used in the flooring was cut in Georgia 
and the Carolinas and was seasoned and treated at New- 
port, Del., from which point it was shipped by rail to 
Jersey City. The specifications for the deck timber called 
for a minimum of 90 days air seasoning under favorable 
conditions, and a creosote impregnation of eight pounds 
per cubic foot. The pine nailers were treated to a reten- 
tion of 16 lb. per cu. ft. All of the flooring material was 
sized and bored prior to treatment, the principal boring 
being to provide holes for the spiking of the pieces to- 
gether. These holes were provided in three lines spaced 





All of the Sub-Deck Steelwork was Thoroughly Cleaned and Repainted 


1% in. center to center, with the individual holes in each 
line spaced 20 in. apart and staggered with those in the 
other two lines, bringing the longitudinal spacing be- 
tween adjacent holes down to 6 2/3 in. This arrange- 
ment of boring permitted staggering of the spiking 
through the different pieces as laid, insured uniform 
distribution of the spiking, and prevented the possibility 
of spikes being driven into others already in place in the 
timbers. 

Since the pier is entirely enclosed, there was little con- 
cern about decay of the flooring as a result of alternate 
wet and dry conditions, but, with an expected minimum 
life of 20 to 25 years for the new floor, there was some 
concern about the development of dry rot, which would 
cause premature destruction of the timber. It was for 
this reason primarily that it was all treated with creosote. 


All Deck Steelwork Painted 


In carrying out the reflooring operations, one side of 
the deck was taken out of service at a time and all cargo- 
handling operations were confined temporarily to the 
other side. The car loads of new timber were run out 
on the pier track adjacent to the work, and, after the 
timber had been unloaded and piled just beyond the limits 
of the deck area to be renewed, that is, along the outer 
side of the driveway, the old deck timbers were taken up 
and placed in the empty cars for disposal. To permit this, 
all of the old deck spikes were pulled just prior to the 
receipt of the new material. This pulling of the old spikes 
was, in itself, a sizable operation, both because the old 
decking had been spiked thoroughly and because the 
timber around each spike head had to be cut away with 
axes and adzes to permit securing a grip with a claw bar. 
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An attempt was made to pry up the old timbers, but due 
to the weakened condition of many of them and the firm 
grip of the spikes in the nailers, this did not prove prac- 
tical. 

Two adjacent sections of the deck were under repair 
at a time, the sections including the area between the 
transverse fire walls which separate the pier longitudinal- 
ly into four parts. In the leading section under repair, 
the old deck was being removed and the steelwork painted 
while the new deck was being laid in the section immedi- 
ately behind. 

Just as soon as a part of the old deck was removed, ex- 
posing the steelwork, a force of painters began the clean- 
ing and painting operations, working from plank scaffolds 
supported by the steelwork itself. The cleaning work, 
which was required quite generally but which was not 
especially heavy, was done largely with hand scrapers 
and wire brushes, while practically all of the painting 
was done with paint spraying equipment. In order to 
afford a complete substructure paint job, the painting 
was carried continuously across the pier, beneath those 
areas of the deck timber not renewed. Where the old 
deck was not disturbed, practically all of the cleaning 
and painting work had to be done from the water level 
beneath, working on float stages. Two protection coats 
were applied throughout, the first being of red lead, while 
the second was of ordinary black, lead and oil bridge 
paint. 

Following the painting, the new treated nailer pieces 
were secured in place on the deck beams and the new 
flooring was laid. Contrary to the method used in fasten- 
ing the original nailers, the new pieces were attached by 
bolts, using the same holes in the beam flanges that were 
used formerly by the lag screws. 


Details of Laying New Deck 


In laying the new deck, the pieces were all set up on 
edge and the joints in the individual lines of pieces were 
staggered with those in the lines immediately adjacent. 
Since the timber was ordered in lengths of 10, 15 and 20 
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A Cross Section of the New Deck, Showing Details of Spiking 


ft. to meet the five-foot spacing of the nailers, all joints ~ 
automatically came directly over nailers without the 
necessity for any cutting. 

As each line of timbers was laid, it was spiked hori- 
zontally to the timbers already in place by means of 
¥e-in. by 10-in. wrought iron boat spikes. To avoid 
driving spikes into others already driven to hold timbers 
placed previously, the spikes driven into the different 
pieces were staggered in accordance with the plan in 
mind in providing the three lines of prebored spike holes 
in the timbers. 

Owing to warp in a considerable number of the new 
flooring pieces, which it was impossible to prevent be- 
cause of the characteristics of the black gum, many of 
the pieces, prior to spiking, had to be sprung downward 
and inward to a full bearing on the nailers and a tight 
fit against the last pieces spiked in place. This was ac- 
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complished by means of a timber lever, which was given 
a grip on the deck I-beams. Where there was any per- 
ceptible clearance between a floor timber and the nailers 
due to warp, the timber was toe spiked into the nailers 
with 3-in. by 7-in. wrought iron boat spikes, the toe 
spiking being done at as many points as necessary to 
hold the timber down to full bearing. In all cases of toe 
spiking, 5/16-in. holes were drilled in the timbers by 
power drills to receive the spikes. 

Proceeding in the manner described, the new laminated 
floor was built up crosswise of the areas redecked, and, 
as completed, does not present an exposed spike head. As 
a whole, the surface is relatively smooth, although the 
difficulty encountered in planing the tough gum timbers 
to exact mill size resulted in some slight irregularities. 
To remove these, it was planned to go over the deck with 
a power floor planer, but, in spite of an extensive search, 
a machine capable of doing the work could not be found. 
A small amount of hand adzing adjusted the majority 
of the irregularities and the slight unevenness which still 
remains between timbers does not interfere with trucking 
operations. It is expected that even this will be ironed 
out gradually by traffic. 


Gum Used Successfully Before on Erie 


The use of black gum for pier decks is not new on the 
Erie, it having been used before for the resurfacing of 
several decks, including, in fact, the driveways of the 
upper deck of Pier 9, the pier in which the work just 
described «was carried out. The use of the laminated gum 
construction on piers is new on the Erie however, since 
in previous work it has been laid as plank directly over 
old worn floors. Similar but lighter work has been done 
on highway bridge floors. Typical of this construction is 
the repair work done on the upper deck of Pier 9 in 1930. 
In this, 4-in. by 8-in. treated gum planking was laid flat 
over the old flooring at an angle of 45 deg. to the direc- 
tion of the original flooring timbers. Prior to laying the 
new surface planks, the old deck was coated with creo- 
sote and the worn and rutted spots were filled in and 
smoothed off with asphalt mastic. 

Wherever gum has been used on the Erie it has demon- 
strated its toughness and wear-resisting qualities. For 
example, the gum surface installed on the driveways of 
the upper deck of Pier 9 in 1930 shows little or no wear, 
in spite of the fact that it has been subject to continuous 
heavy trucking. At the same time, each use of this wood 
has demonstrated more clearly its susceptibility to warp- 
ing before being spiked into place, the difficulty of ob- 
taining any large quantity of the wood in the larger sizes, 
and, of considerable importance, the difficulty in planing 
it to accurate mill sizes. It was the two latter consider- 
ations which made it necessary to resort to the sizes less 
than 35% in. by 73% in. used in the main body of the 
lower deck of Pier 9, and which resulted in the uneven- 
ness in the finished deck surface. 

No concern of fire hazard is felt because of the use of 
creosoted timber in the new lower deck of Pier 9, because 
the substructure of the pier is incombustible. Timber 
foundation piles are cut off 12 in. above mean low water 
and are surmounted by the foundation walls of concrete 
previously referred to. Fire walls divide the pier into 
four sections. These extend through the lower deck to 
low water level. Furthermore, a complete dry-pipe auto- 
matic sprinkler system is provided on the pier super- 
structure and is connected to a 100,000-gal. fresh water 
supply tank, with auxiliary connection with a battery of 
electrically-driven fire pumps for use in emergency. 

The resurfacing of the lower deck of Pier 9 was 
planned under the direction of R. C. Falconer and G. S. 
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Fanning, assistant vice-president and chief engineer, re- 
spectively, of the Erie, assisted in design by F. A. 
Howard, engineer of structures, and in installation 
methods by C. H. Splitstone, superintendent of con- 
struction, and A. B. Fowler, resident engineer. The 
actual laying of the deck was done by the maintenance 
of way department with a force of from 35 to 70 men, 
under the general direction of J. C. Patterson, chief en- 
gineer maintenance of way, and under the direct super- 
vision of I. H. Schram, engineer maintenance of way, 
and F. C. Kronauer, division engineer. 


More P. W. A. Loans for 
Maintenance Work 


eo CE the publication of the March issue of Railway 
Engineering and Maintenance, seven more railways 
have placed orders for 115,315 tons of rail, thereby in- 
creasing the aggregate quantity placed since October, 
1933, to 458,717 tons. In the meantime, three roads not 
previously listed, namely, the Grand Trunk Western, 
the Great Northern and the Maine Central, have ap- 
plied for loans to cover contemplated purchases of 28,450 
tons of rail. As a result, the total of rail purchases 
contemplated, but not yet completed, aggregates 174,230 
tons. Thus, with figures available from only 39 roads, 
there is definite assurance that at least 632,947 tons of 
new rail will be laid during 1934. This is an increase of 
almost 44,000 tons over the corresponding figure given in 
last month’s issue on the basis of the information avail- 
able at that time. 

The above figures afford opportunity for speculation 
as to the tonnage of rail still to be ordered by roads that 
have not yet given public notice of their intentions, but 
unfortunately there is no sound basis for any forecast of 
the volume of the orders from this source. A check of 
the list of tentative commitments filed with Co-ordinator 
Joseph B. Eastman last fall, shows that 17 railways on 
this list have made no further announcement concerning 
their plans for rail purchases, and the aggregate of their 
commitments was about 137,000 tons. While it is cer- 
tain that only a part of this tonnage will be translated 
into actual orders, there is good reason for the belief 
that the total tonnage of rail ordered during the present 
year will be substantially equal to the combined tonnage 
of the orders placed in both 1932 and 1933. 

While the financial aid granted to the railways for the 
upkeep of their fixed properties is being applied pri- 
marily to the purchase of rail and track fastenings, it has 
by no means been confined to this, for as shown in the 
itemized statements given below as well as those pre- 
sented in last month’s issue, federal funds are being 
employed for the purchase of the track materials, for the 
labor required for rail laying, for bank widening, for 
drainage and for ballasting, and for the repair and im- 
provement of bridges and buildings. The following 
brief paragraphs review the progress in the negotiation 
of loans from P.W.A. funds during the last month. 


Progress in Negotiation of Loans 


The Baltimore & Ohio has executed a contract with 
the Public Works Administration for a loan of $4,500,- 
000, a portion of which will be expended for the purchase 
and laying of 35,000 tons of rail. In addition to mis- 
cellaneous track materials. costing $175,375, this road 
will order track accessories as follows: 
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14,384 tons of tie plates, spikes and bolts 
292,000 rail anti-creepers 

300,000 spring washers 

55,000 rail bonds 


The contract for a loan of $2,300,000 to the Boston 
& Maine for the purchase of 30,000 tons of rail and the 
necessary fastenings has been signed, and this road has 
filed an application with the Interstate Commerce Com- 
mission for a supplemental loan of $1,555,000 to be used 
in the repair of roadway and track, and for signal equip- 
ment. Of this amount, $797,200 will be expended for 
material and equipment, and $752,800 for labor. 

The contract for a loan of $2,317,000 to the Chicago, 
Milwaukee, St. Paul & Pacific has been signed, of which 
$2,066,852 will be expended in the purchase of 20,000 
tons of rail and 25,658 tons of other track materials. The 
expenditure for labor, about 358,000 man-hours required 
for rail laying and 287,000 man-hours for bank widening, 
drainage and ballasting, will be financed out of corporate 
funds. 

The Erie has obtained approval for a loan of $2,- 
671,000, of which $1,164,000 will be expended for the 
purchase of 32,121 tons of rail and $884,000 for the 
purchase of track fastenings. The track materials are 
as follows: 

29,987 tons of first quality rail 
2,134 tons of second quality rail 
8,502 tons of tie plates 
1,216 tons of lag screws 

488 tons of spikes 

275 tons of bolts 
45,000 joint bars 
352,842 rail anchors 


In addition to the above, a portion of the money will 
be allotted to the purchase of frogs, switches, double- 
slip switches, etc. 

The Fort Smith and Western has received an allot- 
ment of $75,000 from the Public Works Administration, 
a portion of which will be expended for the purchase 
and application of 30,000 crossties and for the filling of 
several trestles. 

The Grand Trunk Western has applied for approval 
of the expenditure of $250,000 for which it has applied 
for a P. W. A. loan, for the purchase of 4,250 tons of 
130-Ilb. head-free rail, together with fastenings and ac- 
cessories. 

The Great Northern has been allotted $3,820,000 by 
the Public Works Administration, of which all but 
$669,500 will be spent for maintenance of way and struc- 
tures. The distribution of this sum is as follows: 


Bank widening and ballasting...................... ae .....$ 501,500 
Treatment and laying of 1,106,525 crossties. .. 1,150,700 








Be) O07 le ee ay ee eno cv Pose le BRN. 122,200 
Repairing Ore Dock at Superior, Wis 70,000 
Retlewing three? bridges) © o5..8.nes 5 ks 28,000 
Addition to Mail and Express Buildings, Minneapolis, 

rE |) ARO Dante aa rc PIES CSO Ty Me MMe Ree, Se ara ste net 45,000 
Miscellaneous Right-Of-Way Improvements..................... 75,000 


In addition, the Great Northern has applied for a loan 
of $1,305,000 for the purchase of 20,000 tons of rail 
and 7,900 tons of track accessories. 

The Kansas, Oklahoma and Gulf has executed a con- 
tract with the Public Works Administration for a loan of 
$255,000 for the purchase of 5,186 tons of rail and the 
track accessories listed below: 

178,500 tie plates 
8.475 pairs of rail joints 
600 kegs of spikes 
380 kegs of track bolts 
50 guard rails 
5 solid frogs 
20 spring frogs 
25 switches 
50 pairs of compromise bars 
4 taper rails 
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The Maine Central has applied to the Interstate Com- 
merce Commission for authority to expend $313,000, for 
which application for a loan has been filed with the Pub- 
lic Works Administration. It is proposed to purchase 
4,200 tons of rail, together with fastenings. 

The New York Central has received an allotment of 
$400,000 from P.W.A. funds, which will be expended 





























for labor for the laying of 37,000 tons of rail. This 
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*Federal loans pending or granted 





company has applied for an additional loan of approxi- 
mately $2,200,000 to finance the purchase of the rail. 

The New York, Ontario & Western has received ap- 
proval from the Interstate Commerce Commission for 
a P.W.A. loan of $235,000, of which loan $171,872 is 
for the purchase of 4,725 tons of 90-Ib. rail and $63,128 - 
is for the purchase of 1,751 tons of track fastenings and 
other track materials. 





This Unusual View on the Grand Trunk Western Was Made During 
the Approach of a Storm 














Modern Equipment | 
Reduces Cost of Water 5 


Reconstruction of Sante Fe's Supply 
and pumping facilities at Topeka, 
Kan., has resulted in a reduction of 
40 per cent in the cost of delivery 


advantages that may be obtained through the 

replacement of obsolete water supply facilities 
with modern equipment is afforded by the results of a 
program of rehabilitation and modernization which the 
Atchison, Topeka & Santa Fe carried out at Topeka, 
Kan., beginning in 1928. Although the modernization 
work was not completed until the middle of 1932, the 
cost per thousand gallons of water was 40 per cent less 
in that year than in 1928 in spite of a marked reduction 
in the total quantity of water delivered. A significant 
feature of this project is the fact that the initial cost of 
the new equipment was actually less than the value of 
the retired facilities. Among the more interesting of 
the features embodied in the new facilities is a well 
screen of new design which consists of reinforced con- 
crete rings with an inside diameter of 24 in., so con- 
structed and placed, one upon another, as to leave %4-in. 
openings between adjacent rings. 

The Santa Fe’s water service facilities at Topeka are 
located on the south bank of the Kansas river. From 
1879 to 1910, water was secured from dug wells, of 
which three or four were constructed as the demand in- 
creased and the capacity of the existing wells declined. 
During emergencies this supply was augmented by two 
suction lines extending into the river, which have since 
been abandoned. In 1910, twelve 10-in. drilled wells-were 


A’ outstanding example of the economies and other 
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constructed and these, together with a dug well 29 ft. in 
diameter, served as the source of water until 1929, when 
they were abandoned. 

The 10-in. drilled wells were arranged in two parallel 
lines of six wells each and were pumped by deep-well cyl- 
inders operated from two lines of horizontal shafting, 
which were, in turn, actuated through bevel gears and 
a cross shaft by a steam engine located between the two 
lines of wells. These wells normally produced approxi- 
mately 100 gal. per min. each, while the dug well pro- 
duced about 500 g. p.m. In the period just prior to its 
abandonment, the latter well gave considerable trouble 
because of cave-ins, resulting from the removal of sand 
from the inside. 


Modernization Began in 1928 


In 1928 it was decided to modernize the water supply 
and service facilities at Topeka. As the first step, this 
plan called for the sinking of three 24-in. concrete-lined 
wells, pumped by vertical electrically-operated centrifu- 
gal pumps, to replace the 10-in. drilled wells and the dug 
well. The next, and final, step involved the replacement 
of the equipment that had been installed in 1912 for the 
distribution of water throughout the ‘Topeka shop yard. 
The old equipment consisted of two 16-in. by 24-in. by 
16-in. by 18-in. compound duplex steam pumps and 
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three 125-hp. steam boilers, which was replaced with 
electrically-driven and automatically-controlled equip- 
ment of the most advanced type. The old equipment has, 
however, been retained in service for emergency use, 
either for handling water or supplying steam to the pow- 
erhouse. 


Description of New Wells 


For a depth of about 32 ft or more, the wells have a 
solid precast concrete casing with an inside diameter of 
24 in. and an external diameter of 32 in. Extending 
from the bottom of this casing to bed rock is the rein- 
forced concrete well screen which has the samé inside 
diameter as the solid casing. These wells were con- 
structed by first sinking a 42-in. casing of Armco iron 
to bed rock by the open-caisson method, the sand and 
gravel being removed with an orange-peel bucket. The 
concrete screen and casing were then inserted in and con- 
centric with the metal casing, the annular space between 
the concrete casing and the caisson wall being filled with 
coarse gravel. Following the completion of this work, 
all but about 25 ft. of the steel casing at the top of each 
well was removed. 

The individual rings of the concrete well screens have 
a height of 356 in. and a width of 33 in. at the top and 
45% in. at the bottom; thus each one has the appearance 
and shape of a ring produced by cutting a section from 
a uollow cone, the inside diameter being 24 in. At in- 
tervals of 120 deg., 13/16-in. guide-rod holes are pro- 
vided in the rings, by means of which they were threaded 
together on ¥%4-in. rods before being lowered into the 
well. The bottom of each ring is recessed %4 in. to 
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Drawings Showing Details of the Reinforced Concrete Well Screens 
and Solid Casings and Their Reinforcing as Used at Wichita 


within 7% in. of the outside periphery except for an area 
around each guide-rod hole where the amount of reces- 
sion is much less. With this shape, openings of % in. 
between successive rings are provided when they are in 
position in the well. The solid or blank concrete casings 
of the wells consist of reinforced sections 2 ft. 6 in. high, 
which were also provided with guide-rod holes. 

Each screen ring was reinforced with a No. 9 gal- 
vanized wire, tied together at the ends. The solid cas- 
ing sections have three lines of reinforcing wire of the 
same size, one at the middle and the others 2 in. from 
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each end. The screen rings and solid sections were made 
with a dry mix sand-cement concrete tamped in place in 
wooden forms which were removed immediately. 

While the screen rings described above have given sat- 
isfactory service, and no trouble has arisen because of 
failure of the screens, experience with them has indicated 
that certain improvements would be desirable. As a con- 
sequence, in a subsequent installation of the same type 
of well screen at Wichita, Kan., the rings were rein- 
forced with %4-in. round bars, as shown in the accom- 
panying illustration. Likewise vertical %4-in. round bars, 
spaced 6 in. apart and tied together with 14-gage wire, 
were introduced in the solid sections. These rings were 
made. with ordinary wet concrete cured under moist sand. 
It is felt that the greater strength of the rings used in the 
Wichita installation is desirable because it provides 
greater assurance against well failure and eliminates 
breakage in handling. 


Method of Installing Screens 


The entire well screen and a few of the solid sections 
of the casing for each well were assembled above ground 
and then lowered into the well. In assembling the rings, 
a solid reinforced concrete base slab 6 in. thick was pro- 
vided with the three 14-in. guide rods extending through 
it and fixed with nuts underneath. 

The threading or guide rods were extended as re- 
quired by means of special flush couplings. The screen 
assembly was lowered into the well by means of a hoist- 
ing engine, the fall line being attached to a heavy I-bolt 
cast in the center of the base slab. The additional solid 
sections that were needed to bring the top of the casing 
up to the bottom of the pump-house pit were threaded 
into place on the guide rods by means of a pair of ex- 
pansion hooks which released when the casing ring 
became seated. 

A test of the three wells showed a delivery of 1,000 
g.p.m. each, with a draw down of the ground-water table 
of about 10 ft. below the normal level, which is 28 ft. 
below the surface. This is the output which the centrif- 
ugal pumps are designed to deliver against a 50-ft. head. 
Up to the present time no diminishing of the rate of flow 
of the wells has become apparent. Water from these 
wells is discharged into concrete cisterns, operation being 
by automatic float control. 

The pump house or motor housing over each well con- 
sists of a concrete pit surmounted by a brick superstruc- 
ture. Each pump house is provided with a removable 
panel over the door and a hatch cover on the roof, which 
permit the motor, pump or well casing to be lifted for 
inspection or repair by a crane operating from the ground 
outside the house. 


Distribution Facilities 


Distribution of the water throughout the shop area is 
accomplished by six electrically-driven pumps situated in 
the same pump house with the old steam equipment. 
These six pumps include two 3-in. single-stage horizontal 
centrifugal pumps, each driven by a 25-hp. motor and 
designed to deliver 250 g.p.m. against a pressure of 86 
lb. per sq. in., and 350 g.p.m. against a pressure of 77 
Ib.; two 4-in. single-stage horizontal centrifugal pumps, 
each driven by a 50-hp. motor, designed to deliver 300 
g.p.m. against a pressure of 86 lb., and 800 g.p.m. against 
a 77-lb. pressure; one Underwriter’s fire pump driven 
by a 200-hp. motor, designed to deliver 1,500 g.p.m. 
against a pressure of 125 lb., and 2,500 g.p.m. against a 
pressure of 100 Ib.; and one horizontal single-stage cen- 
trifugal pump driven by a 125-hp. motor, which is de- 
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signed to deliver 1,400 g.p.m. against a pressure of 100 Ib. 

The four small pumps are operated automatically by 
pressure switch control and are adjusted to cut in or out 
with variations in the water main pressure. Two com- 
binations of these pumps have been worked out to sup- 
ply water under two extremes of consumption, one when 
the shops are shut down and the other when they are in 
full operation. Even though the shops may be idle, water 
must be supplied to the enginehouse for locomotives and 
for other operating uses. The water requirements in the 





Kansas River 
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fire-fighting purposes, while the 1,400-g.p.m. pump is 
used as a fire helper and also as a stand-by unit for gen- 
eral service in case of failure of the automatic pumps. 
This pump and the fire unit are operated entirely by man- 
ual control. 

A flow meter with a capacity ranging from zero to 
2,500 g.p.m., installed in the distribution pumphouse, 
permits the plant operator to ascertain at a glance at any 
time the rate of consumption and provides a chart rec- 
ord of the usage, including the total consumption. 

The distribution pumps were installed at an elevation 
approximately 12 ft. higher than the old steam pumps, at 
which level they are above any known high-water record 
for the Kansas river at this location. The steam pumps 
were located at the lower level in order to permit them 
to pump from the river at low water stages. 

The reduction in the cost of producing water at this 
location that followed the installation of the electrically- 
operated equipment is illustrated in the accompanying 
table of comparative costs for the years from 1928 to 
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shop yards vary from about 100 g.p.m. to 1,000 g.p.m. 
for normal usage. This requirement has been met very 
satisfactorily by the four electrically-driven centrifugal 
pumps operating automatically as described below and 
maintaining a reasonably uniform pressure. 

When the shops are shut down, three of the pumps 
supply the requirements of the enginehouse in the fol- 
lowing manner and amounts: 

One 3-in. 25-hp. unit operates continuously and cuts out at a 
pressure of 95 lb. per sq. in. Supplies 300 g.p.m. 

One 3-in. 25-hp. unit is set to cut in at a pressure of 75 Ib. and 
out at 85 lb. Supplies 350 g.p.m. 

One 4-in. 50-hp. unit cuts in at 70 lb. and out at 80 lb. Sup- 
plies 900 g.p.m. 

Combined output 1,550 g.p.m. 

When the shops are in operation the following combi- 
nation is used: 

One 4-in. 50-hp. unit operates continuously and is adjusted to 
cut out at 95 lb. Supplies 800 g.p.m. 

One 3-in. 25-hp. unit cuts in at 75 Ib. and out at 85 lb. Sup- 
plies 350 g.p.m. 

One 4-in. 50-hp. unit cuts in at 70 Ib. and out at 80 Ib. Supplies 


g.p.m. 
Combined output 2,050 g.p.m. 
The underwriter’s fire pump is used éXclusively for 





Plan of the Water Facilities at Topeka, Showing the Three New Wells 
and Their Connecting Pipe Lines in Heavy Lines 


1932 inclusive. The outstanding fact revealed by this 
table is the progressive reduction in the cost of producing 
water that took place as the new equipment was installed. 

The cost of the various units of the new facilities were 
as follows: 


Pivot conmnete: Ws x6 tice sicacicdcisceieeuned $ 2,600.00 
Pump and house for first well 
Two additional concrete wells with pumps and 
pumphouses and the 1,400-g.p.m. booster pump... 18,200.43 
Installation of distribution and fire pumps............... 14,823.34 


TR a i ed $39,311.27 
The value of the retired facilities was $42,267, not in- 


cluding the two steam pumps and the three boilers that 
were retained in service for emergency use. 











Cost of Water Production at Topeka, 1928-32 


Average 
Monthly 
Production Average Cost Per 
(Millions of Monthly Million 
Year Gallons) Cost Gallons Remarks 
*1928 34,781 $2,151.11 0.062 Steam power 
1929 35,622 1,866.94 0.052 Steam power 
1930 35,498 1,783.13 0.0502 Pumped by electricity. 
Steam pumps used for 
distribution. 
1931 35,075 1,487.31 0.0424 Same as 1930. 
1932 28,032 1,046.19 0.0373 Pumped by electricity. 


Steam pumps used for 
distribution to June 14, 
thereafter complete 


*First five months only. ats 
electrification. 





All of the work described above was carried out under 
the direction of A. W. Johnson, supervisor of water 
service of the Santa Fe at Topeka, to whom we are in- 
debted for the information contained in this article. All 
the work was handled by company forces with the excep- 
tion of the construction of the wells, which work was 
done under contract. 








Long Island to Increase 


Snow-Fighting 


Experience, during two 
recent storms results 
in program for improve- 
ments and additions to 
equipment. required to 
meet such emergencies 


S a result of difficulties encountered by the Long 
Island Railroad in keeping its tracks and 
switches open during two heavy snow storms 

during the latter part of February, the road has adopted 
a program of improvements in its facilities and additions 
to its snow fighting equiprient, which is designed both 
to improve train operation during severe storm condi- 
tions and to keep its thousands of commuter patrons bet- 
ter informed with regard to train service. The two snow 
storms referred to occurred on February 19-20 and on 
February 25-26, and both seriously interrupted train 
schedules on several roads in the East, although the first 
storm was the most severe in character and put the 
roads and their patrons to the greatest disadvantage. Both 
storms completely tied up air and highway travel, the 
highways being completely blocked for several days fol- 
lowing the first storm in many sections of eastern New 
York, Long Island, Connecticut and still further north. 
Of all the roads affected, possibly the Long Island was 
the most seriously, both because of the intensity of the 
storm over the area which it serves, and because of its 
many miles of third-rail electrification. 


High Winds Cause Severe Drifting 


The first storm, which began about noon on February 
19, had laid down about 9 in. of snow in New York City 
by daylight Tuesday morning, and as much as 16 in. or 
more on parts of Long Island. The second storm, which 
came within less than a week, began on Sunday, Febru- 
ary 25, and, while it was less intense, snow fell continu- 
ously for about 36 hours, about 10 in. being deposited 
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Communication Lines Blown or Weighted Down During the First 
Storm Made the Prompt Dissemination of Reliable Train Service 
Information Impossible 





Equipment 





In the Yards at Jamaica, Long Island 


immediately within the New York metropolitan area, and 
considerably more on Long Island. 

Both storms disrupted train schedules quite seriously, 
but especially the first, during which service to many 
communities was abandoned for hours, especially those 
communities served by the electrified lines. This condi- 
tion was brought about by the high winds and low tem- 
peratures which accompanied the latter part of the first 
storm, the wind filling the cuts with snow, blocking even 
steam trains, and completely submerging the third rail 
over many miles of the electrified territory of the road. 
Even after the electrified lines had been broken through 
by steam locomotives, with and without pilot plows, the 
snow and ice that still clung to the third rail hampered 
electric operation for a number of hours. 

Starting out in the form of a wet snow, unaccom- 
panied by any considerable amount of wind, the first 
storm, after about six inches or more of snow had fallen, 
developed into a driving blizzard accompanied by a sharp 
drop in temperature. The sudden shift in the character 
of the storm put the railroad at a serious disadvantage, 
in that, not anticipating the severe drifting and freezing 
which came about so quickly, it was not fully prepared 
to throw the full weight of its snow-fighting organization 
against the storm until it was quite out of hand. 


Equipment Failed to Meet Problem 


In addition to the third-rail problem caused generally 
by the drifting snow, this problem was aggravated at. 
many stations where inter-track fences acted as snow 
fences and caused the snow to pile high over the third 
rails and the tracks. Push plows were of no advantage 
in this situation, since it was known that they would only 
make matters worse by packing the snow more tightly 
about the third rail. 

The chloride cars maintained on the road, which are 
designed to apply liquid calcium chloride to the third rail 
to soften any ice or sleet which may have accumulated, 
were valueless in the heavy driving snow, and even the 
hundreds of switch heaters in service at important 
points, both oil and electric, proved of little value in the 
high winds and low temperature which accompanied the 
snow. It is said that the oil flames were blown away from 
the rails, and that many of the switches fitted with elec- 
tric heaters became covered with as much as six inches 
of snow. Steam snow-blowing attachments on steam 
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locomotives proved most effective in clearing switches, 
but with the partial failure of the switch heaters, which 
had proved adequate in earlier storms, and which had, 
therefore, been depended upon, there were not enough 
of the blower-equipped engines available to keep all of 
the switches open. 

Patrol trains, which are essentially extra, light trains, 
run between scheduled trains, were not operated during 
the first storm. The character of the storm during its 
early hours did not seem to warrant the use of such 
trains, but with the sudden change in the intensity of 
the storm to the proportions of a blizzard, when such 
trains would have been put in operation, conditions 
changed so rapidly that patrol trains would then have 
been of no advantage, and would have added to the tie-up. 

Adding to these difficulties, the local labor contractors 
on whom the railroad has always been able to depend in 
the past for quickly recruited labor, found difficulty in 
supplying the labor called for, which otherwise would 
have done much to keep the tracks and switches open. 
Furthermore, communication lines were blown or 
weighed down at several points, which put the operating 
department out of touch with the trains and conditions 
on several sections of the road. This made it impossible 
for the railroad to convey reliable information to its pas- 
sengers, many of whom, as a result, were put to consid- 
erable added inconvenience. 

With such an unprecedented storm and combination 
of unfortunate conditions, the road, in spite of a well 
organized snow fighting program, which has proved ef- 
fective in the past, was unable to compete temporarily. 
Recognizing this, and the desirability of being more fully 
prepared in the future, both to keep its lines open and 
to insure dissemination of the most reliable information 
to its patrons concerning train service, the railroad has 
outlined before the Transit Commission of the City of 
New York, a program of improvements and additions to 
its facilities to this end, which is given in substance in 
the following : 

(1) The addition of five chloride cars to the three already 
in service, with improvements in all eight cars along the follow- 
ing lines: To increase their capacity to insure continuous oper- 
ation for 24 hours without recharging; to provide a more rapid 
means of recharging; the application of air pressure to the 
chloride cylinders to insure constant and proper flow of the solu- 
tion to the third rail; and better means of heating the solution 
while the cars are in service. 

(2) The addition of eight flanger plows, these to be fitted 
with flanger blades at a converging angle, equipped with a plow 
blade designed to throw the snow to one side or the other clear 
of the third rail. These units are also to be provided with aux- 
iliary rotary sweeper brushes to complete the removal of the 
snow from the space between the third rail and the running rail, 
and also with batteries of shoes to clean off the third rail. 

The new units, which are to be substantially built and capable 
of operating through two or three-foot drifts, are to have dupli- 
cate equipment on each end so that they can be operated in either 
direction, without turning. The units are to be designed to be 
operated by steam or other power, independent of the third rail. 

(3) In view of the difficulty experienced with communi¢ation 
lines during the storms, to carry out studies with the idea of 
affording additional protection to these lines. 


Bureau of Information 


(4) An entirely new and adequate system of collecting and 
disseminating information, which is to be put in operation when 
any unusual interruption to train service occurs. As soon as 
there is any indication of a serious disturbance of normal pas- 
senger train operation, an emergency bureau will be established 
at the division headquarters of the road at Jamaica, Long Island. 
As rapidly as information is available or decisions with regard 
to train movements are made in the train dispatcher’s office, the 
bureau will be informed and will be adequately manned and 
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equipped with telephones to transmit the information immediately 
to strategic points in New York, Brooklyn, Jamaica and other 
outlying terminals which may be affected. The plan provides for 
each of these points, in turn, to advise other points immediately, 
so that within a few minutes’ time the information will be in 
possession of all of the sources through which passengers nor- 
mally secure information. On occasions when no definite state- 
ment is possible, bulletins will be issued at least every 30 min. 
until service is restored. ae Spt 

A complete loud-speaker system will be install€d on the Long 
Island level of the Pennsylvania station, New York, by means 
of which passengers can be directed to the proper tracks for 
their trains. This will be supplemented by one or more bulletin 
boards on which information will be posted currently by an at- 
tendant having telephone connection with the station master’s 
office. A similar installation will be made and a similar program 
carried out at the Flatbush Avenue passenger terminal in Brook- 
lyn, N. Y., and on the platforms at Jamaica, Long Island, it is 
proposed to install a loud-speaker system and to improve the di- 
rectional signs and markers, 

(5) Patrol trains, or storm trains, will be provided for in 
the snow program and will be run with sufficient frequency to 
keep the road open as long as this means is effective. 





Clearing Switches at Jamaica, Long Island, After the First Storm, 
Where High Winds, Low Temperature and Drifting Snow Made the 
Switch Heaters Partially Ineffective 


(6) Six additional engines equipped: with steam snow blowing 
equipment will be added to the eight already on the road, the 
additional engines to be of a smaller type adapted for use on 
industrial sidings with sharp curvature so that freight deliveries 
can be maintained. 

(7) All of the steam locomotives on the road are to be 
—m with flanger boards for throwing snow away from the 
tracks. 

(8) In view of the partial inadequacy of the electric switch 
heaters under the extreme cold and extensive drifting of snow 
which occurred during the first storm, to substitute, as an added 
precaution, oil burning heaters on certain routes through impor- 
tant interlocking plants. 

(9) Added protection will be afforded at highway crossings 
by providing crossing watchmen with rock salt to be used in the 
flangeways to eliminate the risk of derailment by reason of ‘snow 
becoming packed in the flangeways. ' 

(10) Surplus steam locomotives will be stored in good order 
on the railroad during the period from November 1 to April 1, 
so that they will be available for operation in emergencies. 

(11) Instructions with respect to the distribution of certain 
supplies to be used during snow storms by station forces and 
train crews will be revised and included in the snow prograin. 

In addition to the above, the railroad stated before the 
Public Service Commission of the State of New York, 
that it planned to secure two steel snow plows to replace 
present equipment, and to equip more engines with pilot 
plows, to be operated as patrol trains on the steam lines 
of the road when there is indication of a heavy snowfall. 
In addition, it stated that it intended to install snow 
fences where there is reasonable assurance that these will 
be effective. 
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Send your answers to 
any of the questions to 
the What's the Answer 
editor. He will wel- 
come also any ques- 
tions that you ma 
wish to have discussed. 


Uncoupling Released Rail 


When renewing rail, should the old rail be uncoupled 
while still in the track or after it is thrown out? What 
are the advantages? 


Favors Uncoupling While Still in the Track 


By W. H. SPARKS 
General Inspetcor of Track, Chesapeake & Ohio, Russell, Ky. 


By reason of the generally larger sections in use today, 
the lining out of rail is not the same task that it was even 
as recently as 10 years ago. Not long since, a few men 
with bars were able to throw out long strings quickly 
without undue effort or special hazard. As the rail has 


increased in weight and stiffness, however, a much larger’ 


force has been required and a certain amount of hazard 
is involved in barring out long strings, practically all of 
which can be eliminated by uncoupling and throwing the 
rails out individually. This is particularly true where 
double-shoulder tie plates are used. 

Another reason for uncoupling the rail while it is still 
in the track is that power wrenches are available, by 
means of which the nuts can be removed expeditiously. 
In this way, the delays which so often result from hand 
wrenching are eliminated and the work goes along with- 
out interruption. Furthermore, the unit cost by this 
method is far less than where it is done manually. Hand 
wrenching is usually necessary to uncouple the rails after 
they are thrown out, while they must either remain or be 
turned upright to permit access to the nuts. In either 
case, some expense is involved to insure that this will be 
done so that the rails can be uncoupled. 


Can Be Answered in Two Ways 


By M. I. DUNN, JR. 
Division Engineer, Chesapeake & Ohio, Huntington, W. Va. 


This is a question that has two opposing answers. If 
only a small force is available for laying the rail, which 
is unable to carry on each unit operation continuously, 
it is better to line the old rail out in strings, uncoupling 
it at intervals of 10 to 12 joints to provide the necessary 
slack. Where a sufficient force is available to organize 
the gang into units to keep every part of the work going 
continuously, it requires only a few more men to un- 
couple all of the joints and line out the rails separately 
than to hme it out in strings. 

I have found that where power wrenches are not 
available, six wrenchmen and two men with chisel and 
sledge can remove the joint fastenings and two men with 
bars can line out the individual rails. If the rail is lined 


out in strings, the cost af removing the bolts later by hand 
is much greater, because of the awkward positions in 
which the men must work. 





hat’s the Answer’? 





To Be Answered in June 


1. Where pit-run gravel tends to churn, how should 
the ballast section be dressed? Why? 


2. Where built-up asphalt or tar roofing is applied to 
concrete or gypsum roof slabs, should a primer be used? 
Why? Ir so,;what kind of primer should be used with 
each? 


3. When regaging track or laying new rail with the 
same base as that being released, on ties that are prebored 
should the spikes be redriven in the old holes or driven 
in the unused ones? Why? If the latter, should tie 
plugs be driven into the old holes? Why? 


4. How should the posts of pipe railings or fences be 
secured to concrete supports, such as walls, sidewalks on 
bridges, etc., to insure effective anchorage and guard 
against cracking of the concrete from anchor-bolt holes, 
particularly where the sections are thin? 


5. In what ways are claw bars misused? How can the 
trouble be corrected? What is the proper way to use 
them? 

6. Where it is impracticable to discharge the sludge 
from a treating plant into a water course, what provi- 
sion should be made for disposing of it? 


7. Where track mowers, ballast discers and weed 
burners are available, to what extent and in what way is 
it desirable to co-ordinate the use of these machines? If 
two or more are to be used, in what sequence should 
they be operated? Why? 

8. What effect, if any, do high atmospheric tempera- 


tures or high temperatures of the metal have on red lead 
or other paints when applied to steel structures? 





Where enough men are available to provide an or- 
ganization for carrying on the unit operations simul- 
taneously, there is an advantage in uncoupling the rail 
while it is still in the track. Where the force is limited 
or where the time element is not particularly important, 
say where several section gangs are doubled up to lay a 
small amount of rail, it is better to line out the rail in 
strings and uncouple it later when time permits. 


Every Operation Should Be Complete in Itself 


By D. L. AVERY 
Lead Draftsman, Chesapeake & Ohio, Cleveland, Ohio 


Modern methods of laying rail require a definite and 
smooth-running organization in which every unit of the 
operation must be complete and self-contained but prop- 
erly co-ordinated with the remainder, if efficient and 
economical results are to be obtained. The first step is 
to clear the track of the old rail and fastenings. If the 
rail is uncoupled at this time, this part of the job will be 
completed as the track is cleared and the rail will be ready 
for inspection and loading without further attention from 
the forces engaged in the main operation. Where 
wrenching machines are available, the work of uncoupling 
can be done rapidly with a few men and the rails thrown 
out individually without confusion or loss of time, by a 
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smaller number of men with bars than are required for 
throwing it out in strings, or they can be set out indi- 
vidually by means of a second rail crane with still fewer 
men. From the view point of efficient work, it is poor 
practice to start a job at one end of a large gang and 
finish it at the other. It should be what it started out 
to be, self-contained and complete as it progresses. 


Throwing Out in Strings Saves Time 
By H. E. HERRINGTON 


Section Foreman, Minneapolis & St. Louis, Jordan, Minn. ° 


It has been my practice to throw the rail out in strings 
and uncouple it later, as I have found that better progress 
can be made in this way. Much of the work of wrench- 
ing and removing the joint fastenings can be done by 
the gang while waiting for trains. Every time the track 
is opened, as much progress as possible should be made 
until the next closure is necessary. If the wrenching is 
done before the rail is thrown out, too many men must 
be assigned to this work or only a few rails can be laid 
before closure may again become necessary on single- 
track lines where traffic cannot be diverted.. 


Way Work Is Organized Generally Governs 


By W. E. TILLETT 
Assistant Foreman, Chesapeake & Ohio, Maysville, Ky. 


Practices in this respect vary somewhat widely with 
the form of organization, the number of men involved, 
the amount and kinds of power equipment and the ability 
to divert traffic. Some power wrenches are so designed 
that the nuts can be backed off after the rail is thrown 
out; others can be used only while the rail is still in the 
track. My own experience indicates that where a large 
force, well supplied with mechanical equipment, is em- 
ployed, it is better to uncouple the rail before it is thrown 
out. In such an operation it is the general practice to 
pick up all released material as the work progresses, and 
the uncoupling of the rail while in the track insures that 
it will be in shape to load without delay. 

Where a small or medium force, only partly equipped 
with mechanical aids, is employed, greater progress can 
usually be made by barring the rail out in strings and 
uncoupling it later. In this case, the released material 
is seldom picked up currently. 


Depends on Availability of Power Wrenches 


By O. K. LAWSON 
Assistant Cost Engineer, Chesapeake & Ohio, Hinton, W. Va. 


Where power wrenches are available, it is far better 
to uncouple the rail before it is thrown out because these 
wrenches work better when the rail is upright, and thus 
do the work more quickly. After it is thrown out, the 
bolts are generally less accessible, and it is often neces- 
sary to turn the string up workway before it can be un- 
coupled. This requires labor and increases the total cost 
of the work. To uncouple the rail while it is still in the 
track cuts in half the number of men necessary to line 
it out. 

If the uncoupling is a hand operation, I can see no 
material advantage in uncoupling the rail while it is still 
in the track since a relatively large number of wrench- 
men will be required to keep pace with the remainder of 
the rail-laying operations. If the rail is thrown out in 
strings, the uncoupling can be done at times when the 
track cannot be obtained for laying rail. The amount 
of time involved in uncoupling by hand is about the same 
whether the rail is in or out of the track. 
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Should Be Uncoupled After It Is Thrown Out 


By J. J. DESMOND 
Division Engineer, Illinois Central, Chicago 


Released rail should be uncoupled after it is thrown 
out of the track, whether handling by machine or manual 
methods, since it can be thrown out more advantageously 
when coupled because less energy is required than in 
handling the rails individually. Furthermore, if re- 
moved in strings, the track can be cleared much quicker, 
for considerable time is required in backing off the nuts 
and removing the angle bars, which is necessary before 
the individual rails can be thrown out and the track 
cleared for succeeding operations. Again, in throwing 
out the rail, it is less hazardous to handle it in strings 
than as individual rails, since there are less men involved 
in the operation as a whole. 
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Silted Reservoirs 


Where sufficient silting occurs to reduce the capacity 
seriously, what methods can be employed to clean a reser- 
voir and restore its capacity? 


Local Conditions Have Large Influence 


By E. M. GRIME 
Engineer of Water Service, Northern Pacific, St. Paul, Minn. 


Reservoirs in which serious silting occurs are usually 
of the type created by the construction of a dam across 
a valley through which a stream flows. It is the usual 
practice to provide one or more lines of pipe of large 
size through such dams for the purpose of flushing, plac- 
ing them in the dam proper or in an outside gate house. 
If the surface in the vicinity of the dam is smooth and 
hard, particularly if it is rock, periodical flushing may 
remove practically all of the accumulated silt. Where 
the ground surface is uneven and soft, washing by means 
of the water flowing through the flush pipes will be much 
less effective. If climate and stream flow make it prac- 
ticable to drain out a considerable quantity of water, 
say at 30-day intervals, the silt accumulations may be 
held to the minimum for a long period. 

In the arid regions of the west through which our 
lines run, in many cases we are fortunate if the normal 
flow in the stream is sufficient during a large part of the 
year to balance the evaporation losses from the reservoir 
surface. For this reason, it is seldom advisable to re- 
lease the quantity of water required to carry off all of the 
silt that has accumulated. 

Flushing arrangements are often ineffective because 
the debris brought down by the stream is of a sticky 
nature, which, when it settles, tends to compact solidly. 
An accumulation of this kind several feet in thickness is 
not greatly affected by water flowing to the flushing line, 
and a cone-shaped cavity around the opening may be the 
only result. Such material may accumulate gradually 
— the reservoir capacity becomes seriously dimin- 
ished. 

If water under heavy pressure is available from an- 
other source, the accumulations may be loosened by play- 
ing a jet on it, after which it can be washed out to the 
flushing line. Usually the most effective method is to re- 
move the material by drag line or, if reasonably good 
footing is available, teams and scrapers may be more 
economical. The method to be employed will depend 
largely on local conditions and more particularly on the 
volume of silt or other debris requiring removal. 
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It Is Always an Expensive Operation 
By C. R. KNOWLES 


Superintendent Water Service, Illinois Central, Chicago 


Silt accumulations and their removal from reservoirs 
offer a serious problem. Although there are several ways 
in which silt can be removed, all of them are expensive. 
A dredge pump mounted on a barge or scow may be used 
for pumping accumulated sediment in the same way that 
material is obtained for hydraulic fills. Draglines have 
also been used successfully. On reservoirs of large area, 
the most satisfactory method of cleaning with a dragline 
is to anchor a cable across the reservoir, operating the 
bucket on the cable. Boom-type draglines mounted on 
track-type tractors have also been used successfully. 
When draglines on tractors are employed it is necessary 
that the water be at very low stage, since the machine 
must be brought close to the material that is to be re- 
moved. On one job of cleaning a reservoir in the South, 
approximately 12,000 cu. yd. of silt was removed in this 
manner at a cost of 3.5 cents a cubic yard. 

Outlet pipes through the dam at stream-bed level are 
usually provided for the purpose of draining and remov- 
ing deposits of sediment from reservoirs. They are of 
doubtful value, however, as they affect only the deposit 
in the immediate vicinity of the pipes. 

While a certain amount of sedimentation will occur in 
any reservoir, it can often be retarded by taking proper 
precautions to retard soil erosion. Where gullies or 
ravines occur in the watershed they should be protected 
against erosion by either a filling of brush or the con- 
struction of a small dam at the lower end. Keeping a 
strip of land around the margin of the reservoir well 
sodded will often retard silting. 
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Misusing Adzes 


To what forms of misuse are adzes subjected? What 
are the effects? How can this be corrected? 


Occurs More Often in Winter 


By W. H. SPARKS 
General Inspector of Track, Chesapeake & Ohio, Russell, Ky. 


Misuse of adzes by trackmen occurs in three important 
ways. Not infrequently a tie is adzed without sweeping 
it clean of ballast. Manifestly, the edge can be dulled 
very quickly by trying to chop through a surface cov- 
ered with particles of gravel or stone. This occurs more 
often during the winter in connection with gaging, since 
frozen ballast is more difficult to remove. 

Frequently, sufficient care is not exercised to insure 
that spike stubs are driven below the surface to be cut. 
Striking such an obstruction not only damages the adze 
but may be the cause of personal injury. Another com- 
mon case of abuse, particularly in the hands of an in- 
experienced man, is that of striking the base of the rail 
with the cutting edge. This can be overcome easily by 
springing the spike enough to let the adze in under the 
rail. 

Adzes are sometimes misused by using them for grub- 
bing out brush on the right of way. Again I have seen 
a trackman, when he wanted to spring a rail enough to 
continue adzing, insert the edge under the rail and use it 
to pry the rail high enough to allow the insertion of a 
shim or spike. There is just one answer to how it can 
be corrected, and that is proper supervision of all work 
where adzes are used. 
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Adzes Are Frequently Misused 


By Division Engineer 


Adzes are frequently misused by trackmen. In fact, 
it is probable that this tool is subject to more misuse 
than any other. One of the most common forms of 
abuse is that of adzing ties without sweeping them clean 
of ballast. One of the most serious misuses is that of 
striking spikes or spike stubs, or against the base of the 
rail. This is done too frequently by experienced men 
and almost invariably by those with little experience or 
skill. A high-grade tool will stand a moderate amount 
of such abuse without becoming wholly unfit for use, 
but a cheap adze is almost certain to be ruined within a 
short time unless it is used with more care. I have seen 
such a tool put completely out of commission within a 
few minutes in the haste of adzing in advance of a gang 
laying rail. Other forms of abuse include using this tool 
for purposes for which it was not designed, such as grub- 
bing brush, prying crossing plank, driving boat spikes or 
nails and splitting ties for making shims. The only way 
to correct these practices is to insist that the foreman 
give proper supervision to his work. , 
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Purpose of Camber 


What is the purpose of camber in a bridge? Is the 
loss of camber an indication of distress? What action 
should be taken? 


Theoretically, Camber Is of No Importance 


By PHILIP GEORGE LANG, JR. 
Engineer of Bridges, Baltimore & Ohio, Baltimore, Md. 


Camber seems to be in the same category with the 
weather, of which Mark Twain observed that there is a 
great deal of talk about it, but no one does anything 
about it. Webster’s dictionary defines camber as “an 
upward concavity in the underside of a beam, girder or 
lintel ; also a slight upward concavity in a straight arch.” 
The A.R.E.A. Specifications of 1920 for Steel Railway 
Bridges provides that “the length of members of truss 
spans shall be such that the camber will be equal to the 
deflection produced by the combined dead and live loads 
without impact.” The new specifications presented at the 
convention in March have a clause providing that “the 
camber of trusses shall be equal to the deflection pro- 
duced by the dead load plus a load of 3,000 Ib. per foot 
of track. The camber of plate girders more than 90 ft. 
in length shall be equal to the deflection produced by the 
dead load only.” The A.R.E.A. Manual, 1929 Edition, _ 
says to “make certain that all parts of the structure are 
properly alined, and that the required camber exists be- 
fore riveting.” Under “Rules for Inspection of Bridges, 
Trestles and Culverts,” among the “Points to Be Ex- 
amined” is “Camber of Trusses.” 

It will be observed that the foregoing technical re- 
quirements mention, but do not define, camber. Pre- 
sumably, camber is the amount of upward concavity, 
measured from a straight line between two ends of a 
girder or truss. While this is true for these structures, 
it cannot be made to apply to a cantilever or arch. It 
would seem, therefore, that as a general definition, cam- 
ber is the amount which a girder or truss, under no load, 
is curved upward, so that, under load, it will meet some 
theoretical line. This theoretical line is arbitrarily fixed 
and has no basis in conception or fact. It may be any- 
thing. 
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Some technical instructions with respect to camber are 
open to question. It is extremely doubtful whether cam- 
ber can be produced in a structure in the field, even when 
a new structure is being erected, unless it has been pro- 
vided for in the shop fabrication. Of itself, camber is 
theoretically of no importance. Manifestly, a structure 
can be fabricated and erected to any given outline, pre- 
sumably that of the structure under dead load. If this 
can be done, it can also be fabricated so that under a 
theoretical condition of no load, not even of dead load, 
it is cambered above the outline intended, and ‘when it 
takes load, it comes to this outline. 

If it is established definitely that at a prior time a 
structure had a certain camber, and that later the camber 
differs, the loss of camber is a definite indication that 
something has happened to the structure, although cam- 
ber in itself is not important. Such loss of camber indi- 
cates a strong probability of distress or wear in certain 
parts and immediate steps should be taken to locate the 
trouble and, if serious, remedy it. 

Under some conditions, camber produces an unfavor- 
able reaction on laymen. From the rear of a train pass- 
ing over long, cambered spans, there appears to be a 
series of depressions, which occur over each point of sup- 
port. This deviation from uniformity may be misinter- 
preted and arouse grave doubts and fears in the lay mind 
as to the stability of the structure. In some cases, this 
consideration has induced railway authorities to frame 
the ties in such a way as to eliminate evidence of camber. 


May Be Sign of Distress 


By O. F. DALSTROM 
Engineer of Bridges, Chicago & North Western, Chicago 


Camber is designed to provide a track that will be prac- 
tically level under an assumed live load on the bridge. 
The deflection of a span varies with the loading, so that 
it is not possible to adapt the camber to the deflection of 
more than one assumed live load. For loads lighter than 
the designed load, the deflection will be proportionately 
less and the riding qualities of the bridge may vary to 
that extent from the ideal condition. 

If the camber originally provided in a span has de- 
creased or disappeared, it is evidence of deformation in 
some of the members. If it is a pin-connected bridge, 
it may be that the pins and eyebars have worn at the 
surfaces of contact enough to reduce the camber or 
cause it to disappear. The same result will follow re- 
peated overloading of the bridge to the extent that the 
stresses exceed the elastic limits of the materials and 
cause permanent deformation. Either of the foregoing 
causes, if continued long enough, will result in reverse 
camber, or what is commonly known as “sag.” 

Methods of restoring camber must, obviously, be based 
on the causes that have produced its loss. Worn pins 
should be replaced with pins of full section, except where 
the bars are adjustable. A case is recalled where lost 
camber, due to worn pins, was restored in a pin-con- 
nected highway bridge, by simply turning the pins 
through 180 deg. on their axes, and anchoring them in 
that position, thus bringing the unworn segment of the 
pin into contact with the eyebar. 

Loss of camber due to permanent deformation of main 
members is difficult to correct because the members af- 
fected have become abnormally long. In this case, the 
camber might be restored to the track by varying the 
thickness of the ties to get the required camber. If 
heavy loads are causing the loss of camber in a span, 
they should be discontinued and the allowable loads kept 
within the limits for which the span was designed and 
which it will carry without permanent deformation.. 
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Field bridgemen sometimes have a mistaken notion as 
to the purpose of camber. They think that it is a neces- 
sary feature of the design and that a field man’s job is to 
frame the ties so that the track will be level across the 
bridge when it is under dead load only. This, of course, 
completely defeats the purpose for which the camber was 
put in. This matter is mentioned because it is of such 
frequent occurrence, and has been found on many 
bridges. It emphasizes the importance of close contact 
between the office of the bridge engineer and the main- 
tenance forces to prevent objectionable practices from 
becoming general. 
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Cost of Piling in Place 


In what way do length, depth of penetration and other 
local conditions affect the cost per lineal foot of piling in 
place? 


Cannot Reduce Cost to Definite Rule 


By J. E. BERNHARDT 
Bridge Engineer, Chicago & Eastern Illinois, Chicago 


Length, depth of penetration, character of soil and 
other local conditions often have a material effect on the 
cost per lineal foot of piling in place. In general, the 
length of the piles probably affects this cost more than 
any one of the other variables, since there is a direct in- 
crease in the cost per lineal foot of a pile as its length 
increases. If conditions are ideal for handling long 
piles, the cost per foot for handling, including framing 
and spotting, might be less for a long pile than for a 
short one. Generally, however, I believe that this han- 
dling cost is greater for long piles. Where piles are 
driven in a bridge under traffic, more time is consumed in 
clearing traffic when driving long piles and this tends to 
add to the unit cost of these piles in place. 

I believe that the greatest effect from penetration and 
other local conditions comes in cases where it is not pos- 
sible to get the piling under the hammer without prelim- 
inary work to start the pile. For ordinary soils penetra- 
tion has little effect on the cost per lineal foot in place, 
provided the penetration and depth of opening are such 
that the piling can be placed under the hammer without 
special preparation. It is not possible to state any definite 
rule for variation in the cost per lineal foot of piling. 


Many Factors Affect Cost in Place 


By H. AUSTILL 
Bridge Engineer, Mobile & Ohio, St. Louis, Mo. 


Piles are usually purchased at a unit price per lineal 
foot, longer piles bringing a higher price, primarily be- 
cause they must be cut from taller and more yaluable 
trees. The relationship of length to unit cost in place is 
also affected by the ratio of penetration to length of pile. 
A foundation pile will have complete penetration, where- 
as in a trestle, only, say, 25 per cent of its length will 
be in the ground. Except that more expensive equip- 
ment may be necessary to handle long piles, that part of 
the pile left above ground will have little effect on the 
cost of driving, but will have much effect on the cost 
per foot in place. If we assume that a 30-ft. pile can 
be driven to a 20-ft. penetration at a cost of $20: for 
fuel and labor, the cost of driving is $0.6667 per lin. ft. 
in place. But the cost for labor and fuel to drive a 60-ft. 
pile to the same penetration should also be about the 
samé, or $0.3583 per lin. ft. in place. 
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Other things being equal, the effect of penetration on 
cost in place depends on whether the pile is to be driven 
to a certain penetration or to a certain settlement per 
blow of the hammer. Once commenced, the cost of 
driving is obviously in direct proportion to the time re- 
quired to complete it. In some soils a timber pile can 
be driven until the head is set on fire or is so broomed 
that driving must be discontinued for a time, during 
which the cost of the equipment and labor continues 
at the same rate as when the hammer is working. In 
other soils a pile may be driven to much deeper penetra- 
tion with a few strokes of the hammer and yet have the 
required supporting value. In the latter case the cost 
per foot in place of the labor, fuel, equipment, etc., for 
the actual driving will be much less. 

In some localities the piles may reach a layer of ma- 
terial only a few feet thick that requires much pound- 
ing to penetrate. After it is penetrated, however, they 
may go, say, 10 or 12 ft. deeper with little pounding. 
If the driving is stopped before the pile passes through 
this hard material the cost for driving per foot of pene- 
tration would be more than if the pile had been driven 
through this material and to the greater depth. If the 
resistance of the soil to driving is about uniform, the 
cost per foot of penetration for the actual driving will 
be about in direct ratio to the penetration. 

If local conditions do not include character of soil, the 
principal factors that affect the cost of piling in place 
are transportation, handling, fuel, water supply, and 
density of traffic where the driving must be done under 
traffic. Transportation of long piles may require special 
equipment so that the cost per lineal foot of such piles 
will be greater than for short ones. More expensive 
equipment may be needed for driving long piles than 
for shorter ones. Any or all of these factors may affect 
materially the cost per lineal foot in place. 
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Self-Guarded Frogs 


What are the advantages and disadvantages of self- 
guarded frogs, as compared with independent guard 
rails? What are the limitations, if any, to their use? 


Guard Rails One of Trackmen's Chief Troubles 


By J. B. MARTIN 
General Inspector of Track, New York Central, Cleveland, Ohio 


The great advantage of self-guarded frogs lies in the 
fact that they eliminate guard rails of the usual type, 
which have always been one of the trackman’s chief 
troubles. They have been used extensively in recent years, 
and have amply demonstrated that they are econom- 
ical and practical for general use in yards and in freight 
and passenger terminals. Aside from eliminating guard 
rails, their main advantages include lower first cost, as 
compared with an ordinary frog and two guard rails 
with fastenings, together with the cost of their installa- 
tion; elimination of the constant expense required in 
adjusting and gaging guard rails; less damage to the 
long switch timbers through respiking and rail cutting ; 
and elimination of trouble caused by snow packing in 
the flangeway of guard rails. A very important ad- 
vantage of this type of frog is that its use has resulted 
in a considerable reduction in yard derailments. Frogs 
. ranging from No. 6 to No. 10 are commonly used in 
yard and siding turnouts, and since guard rails have a 
tendency to restrict the movement of modern long-wheel- 
base locomotives through such turnouts, they are subject 
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to excessive wear, the gage is widened and, not infre- 
quently, the wheels climb over the guard rail, allowing 
the opposite wheel to take the wrong side of the point. 
The short guarding applied to the self-guarded frogs, 
which acts on the outside of the wheel, does not restrict 
the movement of the locomotive to the same extent, but 
allows it to move more freely through the turnout. 


Prevent Derailments on Sharp Turnouts 


By M. I. DUNN, JR. 
Division Engineer, Chesapeake & Ohio, Huntington, W. Va. 


Probably the greatest advantage of the self-guarded 
frog is that the raised wing which constitutes the guard 
acts through contact with the vertical surface of the outer 
face of the wheel rather than through contact with the 
inside face of the flange as is done with ordinary guard 
rails. Through this feature of their design, the tendency 
of the flange to override the guard rail is eliminated. 

It is not always economical to use self-guarded frogs, 
however, because of their greater cost by reason of the 
fact that the guards are subject to rather rapid wear, 
with the result that the life of this type in ordinary 
turnouts is somewhat less than that of a plain frog with 
guard rails. In special locations, however, such as sharp 
turnouts on the inside of curves, particularly where the 
through track has superelevation, they are especially ef- 
fective in preventing derailments. All railways have lo- 
comotives with long wheel bases, that are too stiff to 
operate through such turnouts without binding of the 
engine trucks, or the trailer trucks, and the lead drivers. 
When binding occurs, there is a tendency for the inside 
leading wheel to lift, thus reducing the contact between 
an ordinary guard rail and the wheel flange. There is no 
apparent tendency, however, for the outside truck wheels 
or leading drivers to lift; rather more weight is thrown 
on these wheels, thus making the self-guarded frog more 
effective in forcing the locomotive to follow the turnout 
curve and pass through the frog to or from the siding. 

I have a number of places in mind where derailments 
had occurred with great frequency and where it was 
necessary to bar certain locomotives from using the turn- 
outs as long as the ordinary frog and guard rails were 
in use. When self-guarded frogs were installed, however, 
these troubles were eliminated. 

Self-guarded frogs have certain limitations, an impor- 
tant one being that they should not be used where loco- 
motives having blind drivers are in service for blind 
drivers almost invariably ride up over the raised guard 
wing, damaging both the frog and the drivers. 


Has More Than 500 in One Terminal 


By E. H. THORNBERRY 
Chief Engineer, Peoria & Pekin Union, Peoria, Ill. 


We have more than 500 self-guarded frogs in service 
in this terminal, most of which are in busy classification 
and train yards. Owing to the limited room available, 
the ladders in these yards are constructed at an angle of 
18 deg. with the body tracks. To conserve track room, 
it has been necessary in most cases to use lap switches 
and two special frogs, No. 71%4 and No. 11%, at each 
turnout. Originally these frogs were of the ordinary 
type with guard rails of special lengths, each turnout 
requiring three guard rails in lengths of 18 ft., 11 ft. 
and 7 ft. 6 in., respectively. This special construction 
was expensive as to first cost as well as to maintenance, 
it being very difficult to keep the guard rails tight and 
properly gaged. The curvature through the turnouts is 
sharp and derailments of the large road engines moving 
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through the yards were frequent. Since self-guarded 
frogs were installed, there has been a marked saving in 
expense. 

I would list as advantages of this type (1) the saving 
in the original cost of the guard rails and the labor in- 
volved in frequent resetting and gaging; (2) improved 
operating conditions, which include the practicability of 
using large road engines, reduced derailments and the 
consequent damage, delays and overtime; (3) improved 
safety conditions through the elimination of guard rails, 
thus reducing personal injury and removing one op- 
portunity for catching defective brake rigging, etc. ; and 
(4) the practicability of reconditioning the worn frogs 
to double their service life at minor cost, provided man- 
ganese-steel guards are included in their construction. 

Frogs of this type have two disadvantages, the first 
being that on sharp turnouts they are difficult to hold in 
place. Unless particular care is used to hold them se- 
curely, the ties will be spike killed or will suffer other 
mechanical damage. This difficulty can be overcome, 
however, by the use of gage rods. We have also ob- 
tained good results from the use of steel ties made from 
scrap rail, which are securely tied to the frogs. The sec- 
ond disadvantage is that locomotives with blind drivers 
are likely to damage the guards, and should be operated 
through frogs of this type only at low speed. It has 
been our experience, however, that the advantages are 
so pronounced and the disadvantages so minor, rela- 
tively, that there can be no serious question as to the 
desirability of using self-guarded frogs in situations sim- 


ilar to those that we have on our terminal. 


Give Less Trouble in Heavy Snow Country 
By H. E. HERRINGTON 


Self-guarded frogs are a decided advantage in cold 
climates where heavy snow and ice are common, since 
they eliminate the independent guard rails, which give 
much trouble because the flangeways quickly pack with 
snow and ice and tend to turn them over. I favor their 
exclusive use in yards and sidings, largely for this rea- 
son, but also because they eliminate all other forms of 
guard-rail maintenance and definitely extend the life of 
the switch timber. 


Has Used Self-Guarded Spring Frogs 


By W. E. TILLETT 
Assistant Foreman, Chesapeake & Ohio, Maysville, Ky. 


I am very heartily in favor of the use of self-guarded 
frogs, of both the rigid and spring types. Rigid frogs 
of this type are better suited for yard and terminal use, 
where their practicability and economy have been re- 
peatedly demonstrated for years. The original cost is 
less than for the ordinary type, including the independent 
guard rails and the expense of installation, while the 
cost of maintenance is proportionately much less. Spring 
frogs of this construction have also demonstrated that 
they are practicable, and economical, have long life and 
ride much more smoothly under either high-speed pas- 
senger or heavy freight traffic. 


Simplicity and Economy Are Notable 


By D. L. AVERY 
Lead Draftsman, Chesapeake & Ohio, Cleveland, Ohio 


Self-guarded frogs have been used extensively for a 
number of years under a wide variety of conditions and 
during this period have demonstrated that they are sim- 
ple, economical and safe. In fact, simplicity is an out- 
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standing feature of their design. They eliminate two 
guard rails and their fittings, no small item in a large 
yard, as well as the constant expense of maintaining 
them in proper adjustment and gage; the full strength 
of the rails opposite the frog is retained because guard- 
rail bolt holes are unnecessary; they remove the hazard 
of catching a foot in the guard rail flare, or of catching 
dragging equipment ; and, being self-cleaning, there is no 
hazard from snow and ice, as compared with that in 
connection with guard-rail flangeways. 
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Finish for Wood Floors 


What is the most suitable finish for wood floors in 
stations and offices? Why? How should it be applied? 
How maintained? 


Flush First With Raw Linseed Oil 


By General Inspector of Buildings 


All hardwood floors, including oak, maple, yellow pine 
and chestnut, should first be flushed with raw linseed oil 
which has been heated to about 150 deg. and which 
should be allowed to soak in for several hours. The 
excess oil should then be thoroughly wiped off and the 
floor allowed to dry before the finish is applied. If de- 
sired, a stain can be used in the oil, although the oil itself 
will darken the wood in time. 

Either of two finishes, varnish or wax, both of which 
give satisfactory service, can be used. A tough, long-oil 
varnish will outwear floor wax where the floor is subject 
to much use, but in many cases the latter is preferable, 
although it has the disadvantage of giving a slippery sur- 
face, since worn places in the finish can be rewaxed in 
a few moments with practically no preparation other 
than cleaning. On the other hand, it may be necessary 
to remove the varnish over a considerable area and delay 
the use of this section of the floor while the new applica- 
tion is drying. 

In applying either finish, all cracks should be filled and 
the surface sandpapered until it is smooth. If the floor 
is to be varnished, three coats should be applied, smooth- 
ing each of the first two with sandpaper after it is well 
hardened. The final coat should be smoothed down by 
rubbing with pumice stone in oil. This will give a better 
appearing and longer wearing floor surface than the 
prepared quick-drying floor varnishes now so commonly 
used. The wax should be applied in two or more coats, 
each coat being polished before the next is applied. 


Does Not Customarily Use Finish 


By A. T. HAWK 
Engineer of Buildings, Chicago, Rock Island & Pacific, Chicago 


As a common practice we do not finish wood floors 
in stations and offices beyond an original application of 
linseed oil. For frame stations, our standard floor is 
edge-grain yellow pine. Sometimes we use a dark stain, 
but usually prefer to lay floors in the natural wood, dip- 
ping the boards in linseed oil as they are laid. Some of 
our floors, however, are laid with maple over a 1-in. 
rough sub-floor, with insulating felt between. Maple 
floors are always mopped with hot linseed oil. Paint is 
not adapted for use as a floor finish in either stations or 
offices, since it wears off too quickly. 

We often stain and varnish softwood floors. These 
are good finishes around the edges of rooms in which 
rugs are laid, since they look well, receive little wear 
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and are, therefore, easily maintained, and can be easily 
and thoroughly cleaned. In our general office building, 
which is now more than 32 years old, the floors, except 
in the corridors where they are of art marble, are un- 
finished. During their entire life they have required 
practically no maintenance, and are still in serviceable 
condition. In fact, there is no indication that they will 
not last for another similar period. 

Some offices have been finished with battleship lino- 
leum; others with a more modern type of artistic floor 
tiling, which is made, usually, out of reclaimed rubber. 
This type is generally applied to provide a better appear- 
ance than a naked floor. When properly laid, it will 
last for years and is probably easier to walk or stand on 
than a bare wooden floor. 

A floor finish of cork tile is used sometimes. This is 
more expensive and, while easy to walk or stand on, does 
not wear as well as other types of flooring. There are 
also composition materials that are laid over old wood 
floors to give them a satisfactory finish, which look well 
but do not always wear satisfactorily, particularly when 
their cost is considered. Since they must be applied by 
specially trained workmen they cannot be repaired by 
company forces. 


TW. 


Sliding Cuts 


What methods can be employed to control sliding cuts? 
At what season should this be done? 


Each One Is a Special Problem 
By THOMAS WALKER 


Roadmaster, Louisville & Nashville, Evansville, Ind. 


This question covers a wide range of conditions, since 
sliding cuts present special problems, each of which de- 
serve to be given special study. In general, however, 
drainage is of the utmost importance in controlling slid- 
ing cuts, since slides can almost always be attributed to 
water. Quite frequently, a troublesome condition can be 
improved or eliminated by the construction of surface 
ditches to keep water away from the sliding part of the 
cut. In some cases, it will pay to construct an elaborate 
system of surface and subsurface drainage to conduct the 
water away in order to stabilize the material. 

In some cases it is practicable to drive a row of piles, 
or to construct a bulkhead or retaining wall at the toe of 
the slope to prevent the material from moving. It is not 
always possible to do this, however, and in some cases 
where it appears to be feasible to do so the plan proves 
unsuccessful. Another scheme that is sometimes re- 
sorted to is to widen the cut on the side opposite the 
slide and shift the track to give the unstable material 
more room to attain its angle of repose. The track can 
sometimes be shifted to advantage in this manner where 
the slide occurs on side-hill cuts on curves. 

If the slide is small, it is sometimes practicable to re- 
move the material by hand or with a small ditching ma- 
chine during dry weather, leaving a smooth surface that 
will shed water rapidly. This may prevent further slid- 
ing, since if the slide is allowed to remain in position the 
surface will be rough and may collect enough surface 
water to make it more severe. Often, the only remedy 
is to excavate the sliding material with steam shovels or 
ditchers until sufficient room is provided in the widened 
cut to allow it to reach an angle of repose. 

To the extent that this is practicable, the work should 
be done in dry weather, preferably late in the summer 
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and early fall. This will generally give time to get the 
cut in good shape before winter and will tend to stabilize 
it before the wet weather of the following spring. In 
addition, it is more economical to handle material of this 
character in dry weather. 


Drainage Is Basically Important 
By District Engineer 


Cuts slide for the same reasons that embankments do, 
the underlying cause being defective drainage. In con- 
trast to embankments, however, drainage of sliding cuts 
is less often amenable to the same control. Where sufh- 
cient drainage can be installed, the slide can often be 
brought under control without further action, but this is 
rarely practicable. 

Where sliding occurs on a sloping rock surface I have 
known the condition to be cured by the construction of 


‘a series of short concrete walls, which acted as anchors, 


supplemented by a system of drainage designed to keep 
the water out of the plane separating the earth and rock. 

I have in mind a specific instance of earth movement 
which, although it does not come entirely within the 
range of the question, provided a problem similar to 
those often encountered in true sliding cuts. In this 
case the roadbed was on a side hill location with the slope 
of the cut about 10 ft. above the track. The earth cover 
ranged from five to seven feet thick and contained a 
fairly heavy growth of trees from -four to eight inches 
in diameter. For several years after the line was con- 
structed, the overlying earth remained stable, but during 
a long continued period of rainfall it began to move. 
Owing to the relatively flat slope, the movement was slow 
and at first was indicated only by the tipping of the 
trees. Later the earth, including the trees and a few 
boulders of considerable size, began to flow over the 
edge of the cut. Owing to the rock face and somewhat 
narrow clearance, the use of a ditching machine was not 
practicable and as a temporary expedient the first of the 
material was handled by hand. Fortunately, conditions 
permitted it to be cast across the track, but as the slide 
continued and the embankment on the down hill side 
became wider, it became necessary to use wheelbarrows, 
which made the cost of this method prohibitive. 

Investigation disclosed, first, that the upper stratum 
of the rock formation was a shale that became quite slip- 
pery when wet and, second, that upwards of 20,000 cu. 
yd. was involved in the movement. It was then decided 
to employ a steam shovel and make two runs through 
the cut, excavating several feet below subgrade, on the 
theory that at the existing rate of movement a consid- 
erable period would elapse before further excavation 
would be required. As a matter of fact, after the wid- 
ened cut had partly filled up, the intruded material ap- 
parently dried out and provided sufficient resistance to 
stop further movement from above, as for some distance 
back the earth billowed up very noticeably. 

This experience has been given for it illustrates the 
fact that where other forms of control are not sufficient 
to overcome the trouble, the best thing is to excavate 
the cut to such a width that the sliding material cannot 
reach the roadbed. Oftentimes, however, the matter is 
complicated by the fact that the unstable material is 
saturated and tends to hold the water tenaciously, with 
the result that its angle of repose is very flat. In such 
cases slow seepage from the body of the slide may have 
a serious effect on the roadbed. For this reason, in addi- 
tion to the usual subsurface drainage, it is usually bene- 
ficial also to construct a deep trench parallel to and 
some distance from the track to aid in draining both 
the roadbed and the unstable sliding material. 
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NEW 


New Gardner-Denver Vertical 
Air Compressors 


NEW line of four and six-cylinder V-type 

vertical, two-stage air compressors that are said to 
embody a number of important advantages, has been 
introduced by the Gardner-Denver Company, Quincy, 
Ill. These compressors, which are known as the four- 
cylinder ABH compressor and the six-cylinder ABJ 
compressor, have capacities of 527 and 790 cu. ft. of 
free air per minute, respectively. They are said to be 





The Gardner-Denver Four-Cylinder ABH Compressor 


so designed as to afford economies in initial, installation 
and operating costs, as well as in floor space. 

The crank-cases of the compressors are completely in- 
closed and the cylinders are provided with air filters to 
prevent the entrance of dust or abrasives. Each cylinder 
consists of a separate casting of nickel alloy iron, the 
cylinders and heads being completely water-jacketed. All 
inlet and discharge valves are located in the cylinder 
heads and are of the “cushioned” and noiseless automatic 
plate type. 

The crankshafts of the compressors are of forged 
steel, supported by three main bearings of the bronze- 
backed, babbitt-lined, full-circle type. The bearings are 
lubricated by the force-feed pressure system through 
drilled passages in the crankshaft. The rotary oil pump 
is accessible from the outside of the crankcase. The 
pistons and cylinder walls are lubricated by oil spray 
from the crank-pin bearings. 

The compressed air is cooled between stages by a 
water-cooled inter-cooler of the shell type, with a nested 
tube assembly that may be removed as a unit. For semi- 


225 


AND IMPROVED 


DEVICES 


portable use, where running water is not available, a 
complete self-contained radiator cooling system for the 
cylinder and inter-cooler may be furnished. 

These compressors may be V-belt or direct driven by 
an electric motor or a Diesel engine. 


Corrugated Iron Roof Applied 
by Arc-Welding 


HE use of the electric arc to weld together sheets of 
corrugated metal roofing was demonstrated recently 
at Niagara Falls, N. Y., where this method was em- 
ployed in applying a roof of corrugated Toncan iron 
sheets to a building in which the atmospheric conditions 
were somewhat similar to those in a railroad enginehouse. 
This roof, with its welded joints, presents no crevices 
which in a heavy wind might lead to the displacing of 
the sheets, or through which water might be forced dur- 
ing a driving rain. Moreover the installation cost of 
this type of roof is said to compare favorably with the 
cost of riveting and banding. 
The roofing used on this job consisted of 12-gage hot 
rolled, annealed, pickled and corrugated Toncan iron 





View of the Roofing Operations Showing a Welder in the Foreground 


sheets, 33-in. wide and 120 in., 134 in., 182 in., 194 in., 
and 221 in. in length. These sheets were butt-welded 
together with a heavy flux-coated Toncan iron welding 
rod using a rather heavy bead. At intervals of 28 ft., 
overlapping expansion joints were provided in which 
glazing cement was used to cover the sheets between the 
overlapping parts and at the exposed edges. The sheets 
were coated on the inside with Elasticote and on the 
top with an aluminum-asphalt paint. About 35,000 Ib. 
of Toncan iron were used on this job. 
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Claim Payments in 1933 Were 
Lowest Since 1903 


Loss and damage payments made by 
the railways in 1933 were the lowest since 
1903 when the total was $13,726,508. Last 
year they totaled $15,485,440, as compared 
with $18,936,024 in 1932, a decrease of 
18.2 per cent. Of the claims filed by 
shippers with the railways in 1933, 92.5 
per cent were settled within 90 days. 


Railway Employment Drops in 1933 


The average number of employees of 
Class I railways and switching and ter- 
minal companies in 1933, based on a con- 
solidation of monthly reports showing the 
count as of the middle of each month, was 
986,573, according to the Bureau of Sta- 
tistics of the Interstate Commerce Com- 
mission. This compares with a total of 
1,048,568 in 1932 and 1,278,175 in 1931. 
The average number of employees who re- 
ceived pay last year was 1,104,754. The 
total time paid for was 2,269,750,135 hr. 
and the total compensation was $1,427,293,- 
251, as compared with $1,535,927,792 in 
1932 and $2,127,181,287 in 1931. 


Income of Rails for January Shows 
Increase Over 1933 


The net railway operating income of the 
Class I railroads in January amounted to 
$30,931,205, which was at the annual rate 
of return of 2.16 per cent on their property 
investment, as‘compared with a net of $13,- 
585,010, or 0.94 per cent, in January, 1933, 
according to reports compiled by the Bu- 
reau of Railway Economics. Operating 
revenues in January amounted to $258,005,- 
695, as compared with $226,555,138 in Jan- 
uary, 1933, an increase of 13.9 per cent, 
while operating expenses totaled $195,848,- 
887, compared with $181,679,760, an in- 
crease of 7.8 per cent. Thirty-nine Class I 
railroads operated at a deficit in January. 


Railway Purchases in 1933 Show 
Increase Over 1932 


During 1933 the railroads of the United 
States purchased fuel and materials and 
supplies totaling $457,750,000, exclusive of 
equipment purchases and materials fur- 
nished by contractors, according to reports 
received from railroads earning 93.5 per 
cent of all the railway operating revenues. 
Because of a substantial recovery in buying 
since June, 1933, the total for that year 
exceeds by $12,000,000 the purchases in 
1932 and marks the termination of a pe- 
riod during which the railroads spent $2,- 
700,000,000 less for fuel and materials and 
supplies than they would have expended if 





they had continued to buy as much per 
year as in 1929. Total purchases in 1933 
included approximately $179,150,000, or 38 
per cent, for fuel; $41,185,000, or 9 per 
cent, for forest products; $112,685,000, or 
28 per cent, for iron and steel products; 
and $124,730,000, or 25 per cent, for a wide 
variety of miscellaneous materials. 


Transportation Conference Makes 
Recommendations 


Opposition to government ownership of 
the railroads, a recommendation that the 
control of the Interstate Commerce Com- 
mission over the railroads be lessened and 
a recommendation that transportation regu- 
lation be extended to include the highways 
and waterways were contained in a report 
made recently by the Transportation Con- 
ference after a nine months study. The 
conference believes that, given a substan- 
tial renewal of business, a national and 
state policy which attempts to deal out 
economic justice to all forms of transpor- 
tation and government policies calculated 
to restore business confidence generally, 
private capital can and will prove equal to 
the task of supplying the capital needs of a 
privately owned and operated railroad sys- 
tem. The opinion of the conference relative 
to the regulation of rates and services of in- 
terstate carriers is offered under three main 
headings, namely, recommendations concern- 
ing the regulation of the rates of such car- 
riers, federal regulation of safety, and con- 
trol of the supply of transportation facilities. 


Industrial Codes Raise Price of 
Railroad Materials 


In a statement filed with the National 
Recovery Administration, the Association 
of Railway Executives has called attention 
to the fact that rising costs of railway 
materials and supplies, brought about 
largely by the application of industrial 
codes, have resulted in an estimated in- 
crease of $126,183,000 in the operating ex- 
penses of 100 railroads since May, 1933, on 
the basis of the amounts used in 1930. In 
view of this fact, the statement said, the 
N. R. A. in its consideration of the vari- 
ous industrial codes, should give careful 
consideration to the fact that the railroads 
“are enormous purchasers of railway ma- 
terials and supplies and that they are not 
at liberty, without approval of public au- 
thority, to increase their rates and charges 
so as to compensate for any increased ex- 
penses which may grow out of the opera- 
tion of the various codes.” The statement 
pointed out that the N. R. A. program 
obviously contemplates that where an in- 
dustry has had its cost of production in- 
creased by reductions in hours of labor or 


increases in rates of pay it shall be per- 
mitted to increase its prices to consumers 
to recoup its losses, and that, on the other 
hand, the railroads are not in a position to 
increase their prices to compensate for the 
increase in their operating expenses. 


President and Gen. Johnson Disagree 


on Code for Railroads 


A difference of opinion as to whether 
the railroads should be placed under the 
jurisdiction of the National Recovery Ad- 
ministration and made subject to a code 
appears to have developed between Presi- 
dent Roosevelt and Co-ordinator Eastman, 
on the one hand, and General Hugh S. 
Johnson, administrator of the N. R. A., on 
the other. Recently the Association of 
Railway Executives received a_ letter 
signed by General Johnson suggesting im- 
mediate consideration of the presentation 
of a code for the railroad industry, where- 
upon the President reiterated his previ- 
ously expressed opinion that the N. R. A. 
is inapplicable to the railroads, and that 
they constitute a separate problem, covered 
by separate laws. Whether the letter actu- 
ally represented General Johnson’s views 
or whether it was in the nature of a form 
letter prepared by a subordinate of the kind 
sent to industries generally that have not 
yet submitted codes was not revealed. 


Railroads to Air Condition More 
Than 2,200 Cars in 1934 


More than 2,200 railroad passenger cars 
will be equipped with air-conditioning ap- 
paratus during 1934 in accordance with 
programs now being undertaken by the 
major railroads, according to a recent sur- 
vey. These programs provide for the air- 
conditioning of all types of sleeping and 
passenger cars on many railroads and on 
others for the equipping of observation 
cars, lounge cars, club cars and Pullman- 
room sleeping cars. While the programs 
are tentative and subject to change, it has 
been determined that several railroads will 
air-condition complete trains, while the pro- 
grams of some of the other lines, which at 
present do not provide for air-conditioning 
section-sleeping cars and coaches, may yet be 
altered. As a consequence the total number 
of cars that will be air-conditioned in 1934 
will probably far exceed the present figure 
of 2,200 cars. At present the programs pro- 
vide for the air-conditioning of 1,300 rail- 
road-owned and 917 Pullman-owned cars._ 


C. N. R. and C. P. R. Pool Services 


Extensive pooling of passenger trains 
and the consolidation of various other 
services throughout the Canadian National 
and Canadian Pacific systems are being 
undertaken as a means of effecting econo- 
mies. It is estimated that 500,000 train- 
miles yearly will be saved through a pool- 
ing of passenger trains operating between 
points in Ontario and Quebec, that went 
into effect on March 11. This was the 
second pooling arrangement to go into 
effect, the first being a consolidation of the 
fast afternoon trains of the two companies 
between Montreal, Que. and Toronto, 
Ont., and the Ottawa-Toronto trains. 
Study is now being given to the trans- 
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continental services and an early announce- 
ment is expected in some quarters concern- 
ing the joint use of facilities, including 
hotels, telegraph and express services. In 
this connection, a suggested solution of the 
situation in Vancouver, B. C., where the 
C. N. R. has a new $7,000,000 hotel that 
has not been opened, is that the Hotel 
Vancouver of the C. P. R. be closed as a 
hotel and the C. N. R. hotel be operated 
jointly by the two roads. 


Express Agency and Western Union 
Co-operate to Broaden Service 


An agreement has recently been: con- 


summated between the Railway Express 


Agency and the Western Union Telegraph 
Company whereby Western Union offices 
will be equipped to receive and collect for 
express consignments. Telegraph messen- 
gers will accept any packages they can 
carry up to the value of $250, while pack- 
ages of greater value may be delivered to 
Western Union offices. Announcement of 
this agreement followed closely the dis- 
closure of a similar plan whereby facilities 
have been made available at Railway Ex- 
press Agency offices in 460 cities through- 
out the United States for the acceptance 
of telegrams and cablegrams for transmis- 
sion over the Western Union. system, 


Freight Train Radio Installed 
in New Haven Train 


The New York, New Haven & Hartford, 
in co-operation with engineers of the West- 
inghouse Electric & Manufacturing Com- 
pany, has installed an experimental five- 
meter radiophone system on one of its 
regularly operating freight trains. Com- 
plete two-way radiophone equipment is in- 
stalled on both the locomotive and the 
caboose of the train, permitting the engine- 
man and conductor to communicate at any 
time. The equipment consists of ultra- 
high frequency transmitter and receiver 
with microphone and loud speaker in the 
engine cab and duplicate equipment in the 
caboose. As compared with former ex- 
perimental installations of such equipment, 
it is said that the present equipment is rel- 
atively small, simple and inexpensive. 


Weekly Carloadings Continue 
Upward Trend 


Current weekly carloading reports are 
continuing to show substantial increases as 
compared with the corresponding weeks in 
1933 and 1932. For the week ending March 
17, the last for which figures are available, 
carloadings totaled 625,773 cars, the high- 
est for any week since October, 1933. For 
this week carloadings were 172,136 cars, or 
37.9 per cent, above the corresponding 
week in 1933, and 41,014 cars in excess of 
the same week in 1932. They were also 
13,371 cars above the week immediately 
preceding. With the exception of the week 
ending February 24, which contained Wash- 
ington’s Birthday, carloadings have shown 
a consistent week to week increase since 
the first of the year. They have shown 
increases over the corresponding weeks 
in 1932 since the second week in Febru- 
ary when they crossed the 1932 curve for 
the first time this year. 
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Association News 





The Railway Tie Association 


This organization will hold its annual 
convention at the Hotel Cleveland, Cleve- 
land, Ohio, on May 16-17. In addition to 
the consideration of the status of code 
negotiations, plans are being prepared for 
the presentation of a number of addresses 
and reports on subjects of direct concern 
to this industry and to railway users of 
cross ties. 


The Wood-Preservers' Association 


The executive committee met in Chicago 
on March 15 to complete the organization 
of committees, undertaken immediately fol- 
lowing the conclusion of the Houston con- 
vention in January. The work of these 
committees is already well advanced. The 
next meeting of the executive committee 
will be held in June, at a point to be se- 
lected by the president. 


Maintenance of Way Club of Chicago 


R. E. Sheehan, system supervisor of 
bridges, Chicago, Burlington & Quincy, 
was the speaker at the meeting of the club 
held at the Auditorium hotel on March 21. 
Mr. Sheehan spoke on the importance of 
the supervisory officer in developing a 
spirit of loyalty among employees under 
his direction. The next meeting of the 
club will be held on April 21 when J. B. 
Mabile, general maintenance inspector, 
Chicago, Rock Island & Pacific, will talk 
to the club on tie inspections as they are 
conducted on his road. 


American Railway Engineering 
Association 


At a meeting of the board of direction 
immediately after the conclusion of the 
convention in Chicago on March 14, it was 
decided to hold the next convention on 
March 12, 13 and 14, 1935, thus restoring 
the three-day program that prevailed at 
all previous conventions of the associa- 
tion except the last two. The program 
will include an association luncheon on 
March 13 and an evening session on that 
day, but it was decided not to restore the 
annual banquet which had long been an 
important feature of the conventions. The 
Palmer House, Chicago, was selected as 
convention headquarters, as heretofore. 


Metropolitan Track Supervisors’ Club 


Ties, from their purchase to their instal- 
lation in the track, will be the subject for 
consideration at the next meeting of the 
Metropolitan Track Supervisors’ Club, 
which will be addressed by I. H. Schram, 
engineer maintenance of way of the East- 
ern district of the Erie. The meeting will 
be held on Thursday, April 26, at Keen’s 
Chop House, 72 West Thirty-Sixth street, 
New York City. Dinner will be served at 
6:30 p. m. for those who find this con- 
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venient, and the meeting will begin at 
8 p. m. 
The cleaning of ballast was the subject 


‘presented at the meeting of the club on 


March 7 at which time a paper entitled 
“Economical Track Maintenance Demands 
Clean Ballast” was presented by Neal D. 
Howard, eastern editor, Railway Engineer- 
ing and Maintenance. This paper, which 
was published in the March issue, was fol- 
lowed by a general discussion of the sub- 
ject and by motion pictures of the Speno 
ballast cleaning machine, the Fairmont bal- 
last cleaner, and the crib cleaning machine 
of the Power Ballaster Company. Fifty 
members and guests were in attendance at 
this meeting. 


The Bridge and Building Association 


Thirty-seven of the members of the as- 
sociation and of the Bridge and Building 
Supply Men’s Association, gathered at 
lunch in Chicago on Tuesday, March 13, 
incident to the convention of the American 
Railway Engineering Association. Follow- 
ing luncheon, members of the executive 
committee met to consider the status of the 
organization and particularly to discuss the 
advisability of holding a convention next 
fall, possibly a two-day meeting devoid of 
exhibit and social features at some central 
point. After considerable debate, it was 
decided to place this matter in the hands 
of a committee to investigate, preliminary 
to a more definite decision later. 


The Roadmasters' Association 


Following the publication in the Octo- 
ber, 1933, issue of Railway Engineering and 
Maintenance, of the reports prepared by 
committees of this association for presenta- 
tion at the 1931 convention, which was 
abandoned in compliance with the policy 
laid down by the executives of the rail- 
ways, new subjects have been selected for 
committee study and new committees have 
been appointed to prepare reports for pre- 
sentation at the next convention. The com- 
mittees are as follows: 

The Conservation of Rail: A. A. John- 
son (chairman), track engineer, D. L. & 
W., Hoboken, N. J.; W. Constance, super- 
visor,’ C. & O., Barboursville, W. Va.; 
W. F. Monahan, general inspector, S. P., 
San Francisco, Calif.; W. O. Frame, dist. 
engr. maintenance of way, C. B. & Q,, 
Burlington, Iowa; J. B. Martin, general 
inspector track, N. Y. C., Cleveland, Ohio; 
F. A. Tranzow, superintendent of track, 
G. T. W., Detroit, Mich.; I. H. Schram, 
engineer maintenance of way, Erie, Jersey 
City, N. J.; J. B. Kelly, general road- 
master, Soo Line, Minneapolis, Minn.; 
B. E. Haley, general roadmaster, A. C. L., 
Lakeland, Fla. 

Spot Versus Group Renewal of Cross- 
ties: E. H. Piper (chairman), dist. engr. 
maintenance of way, C. B. & Q., Chicago; 
C. F. Allen, roadmaster, C. M. St. P. & P., 
Milwaukee, Wis.; R. H. Carter, supervisor, 
I. C., Chicago; P. J. McAndrews, road- 
master, C. & N. W., Sterling, Ill.; L. 
Coffel, supervisor of track, C. & E. L, 
Momence, Ill.; R. S. Gutelius, general 
roadmaster, D. & H., Carbondale, Pa.; 
R. H. Milliken, roadmaster, C. P. R. 
Trenton, Ont.; M. Donahoe, division engi- 
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A Rugged 
Switch Stand 








CHECK THESE FEATURES OF THE 
NEW CENTURY AGAINST THE 


STANDS YOU ARE NOW USING: 


Low Height and base, with large bearing 
area on ties, resulting in great stability. 


Selective Adiustment by means of small 
shims. Each switch point can be inde- 
pendently adjusted without disengaging 
stand or disturbing connecting rod. 


Weighted throwing lever, making the 
stand easier to throw. 


Slack in segment gear permits lifting 
throwing lever 30 deg. and utilizing mo- 
mentum of weighted lever to throw switch. 


Drop-forged and heat-treated alloy-steel 
parts. 


Rugged construction, assuring ability to 
withstand years of severe service. 


. All parts of all stands are interchange- 


able, and carried in stock for immediate 
shipment. Your present New Century 
Switch Stands may easily be brought up- 
to-date by purchasing new parts. 
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for Main Line 
Service 


A SWITCH STAND may do a fine job in the yard or on a branch 
line, yet fall down badly in main-line service. Main-line service calls 
for a stand designed for the purpose, built strong and rugged to meet 
strenuous demands. A stand like the New Century. 

Here is a stand with parts made from heat-treated alloy-steel 
forgings. A stand that easily throws your heaviest, reinforced switch, 
and that won’t overturn. Either switch point can be quickly adjusted 
without disconnecting the stand from the switch. If parts are ever 
needed you can get them quickly and without trouble. 

When you install the New Century Switch Stand you are follow- 
ing the example of representative roads that standardized on the New 
Century years ago, and are using it today in their main-line track. 

The New Century Switch Stand comes in three sizes—low, in- 
termediate and high—and in two models, 51 with the adjustment fea- 
ture and 50 without it. Write the nearest Bethlehem district office for 
booklet containing de- 
tailed information about 
the New Century. 


New Century 


BETHLEHEM STEEL COMPANY, 
— BETHLEHEM, PA. 


“a  S$witch Stand 
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neer, Alton, Bloomington, Ill.; E. P. Saf- 
ford, supervisor of track, N. Y. C., Silver 
Creek, N. Y.; L. E. Crance, supervisor of 
track, C. & O., Clifton Forge, Va. 
Highway Crossing Construction: J. J. 
Davis (chairman), supervisor, E. J. & E., 
Joliet, Ill.; G. G. Austin, supervisor of 
track, C. J., Chicago; J. M. Fair, division 
engineer, L. I., Jamaica, N. Y.; F. J. 
Meyer, assistant engineer, N. Y. O. & W., 
Middletown, N. Y.; W. Rambo, roadmas- 
ter, M. P., Poplar Bluff, Mo.; E. Rost, 
supervisor, B. & O. C. T., Chicago, IIl.; 
L. M. Denney, supervisor of track, C. C. 
C. & St. L,, Indianapolis, Ind.; F. B. 
Lafleur, roadmaster, S. P., LaFayette, La. ; 
M. J. Connerton, supervisor, I. C., Chi- 
cago; J. M. Reardon, supervisor, N. Y. N. 
H. & H., Hartford, Conn. 
Cleaning of Stone Ballast: L. J. 
Drumeller (chairman), division engineer, 
Cc. & O., Hinton, W. Va.; D. E. Calla- 
han, supervisor of track, Penna., Pitts- 
burgh, Pa.; W. A. Clark, supervisor, 
Reading, West Trenton, N. J.; W. L. 
Shanks, supervisor, B. & M., North Adams, 
Mass.; G. T. Donahue, supervisor of track, 
N. Y. C., Richland, N. Y.; J. A. Snyder, 
roadmaster, M. C., Detroit, Mich.; O. 
Surprenant, roadmaster, D. & H., Sche- 
nectady, N. Y.; W. R. House, supervisor 
of road, B. & O., Martinsburg, W. Va.; C. 
Hewitt, supervisor, L. V., Auburn, N. Y. 
Roadbed Embankment Maintenance: J. 
P. Corcoran (chairman), supervisor, Alton, 
Bloomington, Ill.; W. M. Anderson, road- 
master, S. A. L., Birmingham, Ala.; W. E. 
Carter, supervisor of track, B. & L. E., 
Greenville, Pa.; P. Chicoine, roadmaster, 
C. P. R., Smith’s Falls, Ont.; Adrian del 
Paso, chief engineer maintenance of way, 
Nat. Ry. of Mex., Mexico, D. F.; C. M. 
Hayes, assistant general roadmaster, Soo 
Line, Minneapolis, Minn.; A. L. Kleine, 
roadmaster, A. T. & S. F., Marceline, Mo. ; 
W. C. Pruett, assistant general foreman 
maintenance of way department, M-K-T., 
Muskogee, Okla.; W. L. Spyres, roadmas- 
ter, K. C. S., De Quincy, La.; H. L. Stein, 
roadmaster, C. .B. & Q., Edgar, Neb. 





Eastman Recommends Regulation of 
Water and Motor Carriers 


Federal regulation of all forms. of 
transportation but with little relaxation 
of the present degree of railroad regula- 
tion, was recommended by Joseph B. 
Eastman, federal co-ordinator of trans- 
poration, in the second of his series of 
reports on _ transportation questions, 
which was transmitted to the President 
and to Congress on March 10. This 
recommendation is offered on the ground 
that the entire transportation industry 
“is in need of the guiding hand of gov- 
ernment control if a threatening chaos 
is to be transformed into order.” In- 
cluded with the report, as it was trans- 
mitted by the Interstate Commerce Com- 
mission, were drafts of bills for regula- 
tion of the rates of water carriers and of 
the services of the water and motor car- 
rier industries, as well as four proposed 
amendments to the present interstate 
commerce act. Specific proposals for 


regulation of the air lines have been 
postponed for the present and no recom- 
mendations were made as to pipe lines. 
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Personal Mention 





Engineering 


F. S. Hunt, division engineer of the 
Eastern division of the New York Cen- 
tral, with headquarters at New York 
City, was retired from active service on 
March 31, having reached the retirement 
age limit. 


Following a recent consolidation of di- 
visions on the Louisville & Nashville, G. 
C. Wendling, division engineer at Paris, 
Tenn., has been appointed assistant divi- 
sion engineer with the same headquarters. 
R. C. Young, assistant engineer at Paris, 
has been transferred to Birmingham, Ala. 


W. A. Guild, assistant chief engineer 
of the Eastern Lines of the Atchison, 
Topeka & Santa Fe, with headquarters 
at Topeka, Kan., has been appointed di- 
vision engineer of the Missouri division, 
with headquarters at Marceline, Mo., suc- 
ceeding M. V. Holmes, who has been 
transferred, as noted elsewhere in these 
columns. The position of assistant chief 
engineer has been abolished. 


Track 


M. V. Holmes, division engineer of the 
Missouri division of the Atchison, To- 
peka & Santa Fe, with headquarters at 
Marceline, Mo., has been appointed road- 
master at Ottawa, Kan. 


W. M. Stevens, a track supervisor on 
the Chicago, Burlington & Quincy, has 
been promoted to roadmaster with head- 
quarters at McCook, Nebr., succeeding 
E. B. Raichart, who has been assigned 
to other duties. 


L. A. Evans, assistant supervisor on 
the Philadelphia Terminal division of 
the Pennsylvania, has been appointed act- 
ing supervisor on the Williamsport divi- 
sion, with headquarters at Milton, Pa., 
succeeding A. H. Whisler, supervisor, 
who has been assigned to the office of 
the chief engineer maintenance of way, 
Eastern region, with headquarters at 
Philadelphia, Pa. R. F. Alexander has 
been appointed acting assistant super- 
visor on the Baltimore division, and 
E. G. Adams, Jr., has been appointed act- 
ing assistant supervisor on the Philadel- 
phia Terminal division, with headquar- 
ters at North Philadelphia. 


August F. Riss, who has retired as a 
roadmaster on the Missouri Pacific, with 
headquarters at Poplar Bluff, Mo., as 
noted in the March issue, was born on 
December 23, 1863, in Minnesota. He 
first entered railway service on April 16, 
1879, as a track laborer on the Union 
Pacific, being subsequently advanced 
through various positions to that of gen- 
eral foreman. Mr. Riss left the U. P. on 
December 31, 1907, and on February 1, 
1908, he went with the Missouri Pacific 
as general roadmaster at Monroe, La. 
On September 4, 1909, he was appointed 
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roadmaster of the Missouri division at 
Poplar Bluff, Mo., where he remained 
until his retirement. 


T. J. Hawkes, a roadmaster on the 
Gulf Coast Lines at Beaumont, Tex., has 
been transferred to San Antonio, Tex., 
on the International-Great Northern, 
succeeding A. C. Soechting, who has been 
transferred to Bay City, Tex., on the 
Gulf Coast Lines. Mr. Soechting re- 
places L. A. Mitchell, who has been 
transferred to Beaumont to replace Mr. 
Hawkes. The Gulf Coast Lines and the 
International-Great Northern are parts 
of the Missouri Pacific Lines. 


Alfred H. Stimson, whose promotion to 
supervisor on the Cincinnati division of 
the Pennsylvania, with headquarters at 
London, Ohio, was noted in the March 
issue, was born on January 11, 1907, at 
Cincinnati, Ohio. He received his higher 
education at Baltimore Polytechnic In- 
stitute and the Virginia Military Insti- 
tute and entered railway service as an as- 
sistant on the engineer corps on the Penn- 
sylvania on July 1, 1927, with headquar- 
ters at Newark, Del. On January 1, 1928, 
he was transferred to Trenton, N. J., and 
on August 1 of the same year he was 
promoted to assistant supervisor at Wil- 
liamsport, Pa. During the next five years 
he held this position at Lewiston, Down- 
ingtown and North Philadelphia, Pa., and 
at Perryville, Md. He was located at the 
latter point at the time of his promotion 
to supervisor at London, Ohio. 


H. H. Gudger, who has been appointed 
roadmaster on the Missouri Pacific, with 
headquarters at Marianna, Ark., as noted 
in the March issue, was born on April 
21, 1904, at Osawatomie, Kans., and was 
educated at the College of Emporia, Kan. 
He entered railway service with the Mis- 
souri Pacific on September 20, 1927, as 
a rodman on the engineering corps at 
McGehee, Ark. On January 1, 1929, Mr. 
Gudger was promoted to instrumentman 
at Osawatomie, later being transferred to 
St. Louis, Mo. From June 1, 1931, to 
May 1, 1933, he served as an inspector 
and extra gang foreman on the Central 
Kansas and Illinois divisions, and at the 
end of this period he was promoted to 
general foreman at the latter division. 
Mr. Gudger was holding the latter posi- 
tion at the time of his recent promotion 
to roadmaster, effective January 1. 


William C. Gretzinger, whose promo- _ 
tion to supervisor on the Maryland di- 
vision of the Pennsylvania, with head- 
quarters at Media, Pa., was announced 
in the March issue, was born on March 
7, 1905, at Lewisburg, Pa. Mr. Gret- 
zinger was graduated from Bucknell Uni- 
versity in 1927, and entered railway serv- 
ice with the Pennsylvania on June 13, 
1927, as an assistant on the engineer corps 
on the Williamsport division. On Jan- 
uary 9, 1928, he was transferred to New- 
ark, Del., and on July 12 of that year 
he was transferred to Trenton, N. J. On 
July 26 of the same year he was promoted 
to assistant supervisor on the Trenton 
division, at Jamesburg, N. J., and on 
April 15, 1929, he was transferred to the 
New York division, with headquarters at 
New York. On October 16, 1931, he was 
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MADE 17 YEARS AGO — 
STILL IN SERVICE! 


The four Manganese Steel castings forming two crossings like 
the one shown, were made in 1917. Records are not clear, so pos- 
sibly the castings may have been removed and later reclaimed— 
at any rate, in 1934, they are still undergoing the battering of 
some of the heaviest traffic in Chicago. 

Millions of tons of freight, hundreds of thousands of passengers, 
equipment long since retired, have passed over these crossings 
which still are showing the almost indestructible ruggedness of 
genuine Manganese Steel. 

Manganese Steel work-hardens under impact, and the tough, 
ductile, austenitic metal builds up increasing shock and wear 
resistance under successive blows. 

For the utmost in long life and economical maintenance, 
specify AMSCO Manganese Steel for your , crossings and 
switches. It is employed exclusively by a nu r of prominent 
track-work fabricators. 


AMERICAN MANGANESE STEEL COMPANY 
Subsidiary of the American Brake Shoe & Foundry Co. 
398 East 14th Street 
Chicago Heights, Illinois 


AMSCO 
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appointed assistant on the engineer corps, 
with the same headquarters, and in No- 
vember of the same year he was trans- 
ferred to the Long Island Railroad, with 
headquarters at Jamaica, N. Y. On Au- 
gust 1, 1933, he was appointed assistant 
supervisor on the New York division, 
with headquarters at Trenton, N. Y., 
which position he was holding at the time 
of his recent promotion to supervisor. 


Bridge and Building 


L. L. Harding, Jr., has been appointed 
assistant supervisor of bridges and build- 
ings on the Philadelphia Terminal divi- 
sion of. the Pennsylvania. 


Following a recent consolidation of di- 
visions on the Louisville & Nashville, 
M. P. Walden, supervisor of bridges and 
buildings at Paris, Tenn., has been ap- 
pointed assistant supervisor of bridges 
and buildings at Evansville, Ind. 


G. P. Walker, assistant supervisor of 
bridges and buildings on the Missouri 
Pacific, at Monroe, La., has been pro- 
moted to supervisor of bridges and build- 
ings with the same headquarters, succeed- 
ing A. C. Roberts, deceased. 


Obituary 


A. C. Roberts, supervisor of bridges 
and buildings on the Missouri Pacific, 
with headquarters at Monroe, La., died 
on January 17 at the company hospital 
at St. Louis, Mo. 


R. P. Bickford, supervisor of track on 
the Reading division of the Reading, with 
headquarters at Pottstown, Pa., was killed 
by a freight train on March 20 at Doug- 
lasville, Pa. 


William H. Courtenay, consulting en- 
gineer of the Louisville & Nashville and 
formerly chief engineer of this company 
died on March 15, of pneumonia at his 
home at Louisville, Ky. A complete 
sketch of Mr. Courtenay’s career, to- 
gether with a photograph, was presented 
in the September, 1933, issue at the time 
he relinquished the position of chief en- 
gineer to become consulting engineer. 


F. L. Wheaton, for a number of years 
engineer of construction on the Dela- 
ware, Lackawanna & Western, who was 
retired from active service on June 30, 
1930, died at his home in Buffalo, N. Y., 
on February 21, at the age of 72, after a 
few days illness. Mr. Wheaton, who was 
born on October 25, 1861, at Camillus, 
N. Y., was graduated from Dartmouth 
College in 1886. He entered the service 
of the Lackawanna on January 1, 1900, 
and during his long career with that 
road, acted in responsible charge of a 
number of its important construction pro- 
jects. He was resident engineer on the 
construction of the Bergen tunnel, just 
outside of the road’s terminal at Hobo- 
ken, N. J.; on the construction of the 
Kingsland locomotive shops at Kingsland, 
N. J.; and on the track elevation work 
through Harrison, N. J. He was engineer 
of construction on the 28%4-mile cut-off 
built by the Lackawanna Railroad of 
New Jersey between Hopatcong, N. J., and 
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Slateford, Pa., and also on the 3914-mile 
cut-off constructed between Clark’s Sum- 
mit and Hallstead, Pa., west of Scranton, 
Pa. Mr. Wheaton was appointed divi- 
sion engineer at Binghamton, N. Y., on 
April 1, 1916, and was later transferred 
to Buffalo, where he was located at the 
time of his retirement. 


Joseph F. Cookingham, master carpen- 
ter on the Chicago & Eastern Illinois, 
with headquarters at Danville, IIl., died 
on December 18. Mr. Cookingham was 
born on December 22, 1861, at Buskirk’s 
Bridge, N. Y., and entered the service of 
the C. & E. I. in the bridge and building 
department at Danville in 1899. On De- 
cember 29, 1906, he was advanced to gen- 
eral foreman and on October 16, 1920, 
he was further promoted to master car- 
penter, holding this position until his 
death. 


E. F. Anderson, roadmaster on the At- 
lantic Coast Line, at Tampa, Fla., died 
on January 23 in that city following a 
protracted illness. Mr. Anderson entered 
the service of the Atlantic Coast Line on 
January 1, 1889, as a track laborer and 
was subsequently advanced to track fore- 
man. He was further promoted to road- 
master at Rocky Mount, N. C., on Jan- 
uary 1, 1904, and was transferred to Tam- 
pa in 1920, where he remained until his 
death. 





Locomotive Sand Drying and Sand 
Handling Equipment.—The Ross & White 
Company, Chicago, has issued an eight- 
page illustrated bulletin which lists and 
describes the various devices of this com- 
pany for drying and handling sand. 


Caterpillar Diesel Thirty-Five Tractor 
—The Caterpillar Tractor Company, Pe- 
oria, Ill., has issued a 44-page attractively 
illustrated booklet containing descriptive 
matter and other information concern- 
ing this company’s Diesel Thirty-Five 
Tractor. 


Machine Gas Cutting.—The Air Reduc- 
tion Sales Company, New York, has is- 
sued a highly attractive 92-page book- 
let, presenting in considerable detail the 
salient facts about the process of ma- 
chine gas cutting and the machines used 
in this work. 


Armco Multi Plate Pipe—The Armco 
Culvert Manufacturers’ Association, Mid- 
dletown, Ohio, has issued an attractively 
illustrated six-page folder which deals 
principally with the various ways in 
which Multi Plate pipe has been used in 
the construction of bridges of attractive 
appearance. 


Arc Welding—A well-illustrated, 20- 
page bulletin describing the uses of arc 
welding equipment in the maintenance of 
way and structures departments of the 
railways has been issued by the Westing- 


house Electric & Manufacturing Com- 


pany, East Pittsburgh, Pa. This bulle- 
tin, which discusses improved methods 
and welding equipment, deals specifically 
with the building up of battered rail ends, 
the repair of manganese trackwork, and 
the strengthening and repair of steel 
bridges. The bulletin also includes a 
number of notes with regard to arc weld- 
ing machines and arc welding details. 
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Supply Trade News 





General 


H. D. Binks, who was president of the 
Binks Spray Equipment Company, Chi- 
cago, until 1929, has organized the H. D. 
B. Corporation, with general office and 
plant at 900 North Spaulding avenue, 
Chicago. This company, of which Mr. 
Binks has been elected president, will 
manufacture spray guns and allied equip- 
ment. 


The Ross and White Company, Chi- 
cago, has concluded a contract agreement 
with the Universal Gear Corporation, In- 
dianapolis, Ind., for the exclusive railway 
sale of its speed reduction unit for loco- 
motive coaling plants. This company has 
also entered into an arrangement with the 
Standard Conveyor Company, St. Paul, 
Minn., for the exclusive railroad rights 
to its patents on spiral coal lowering 
chutes for locomotive coaling plants to 
prevent breakage of coal. 


Personal 


Ralph G. Caulley has joined the De- 
troit, Mich., district sales office of Repub- 
lic Steel Corporation, Youngstown Ohio. 
Mr. Caulley had been connected with the 
Wheeling Steel Corporation for 14 years, 
the last 7 of which were spent in the De- 
troit district. 


Trade Publications 


Hoists—The MHarnischfeger Corpora- 
tion, Milwaukee, Wis., has issued Bulle- 
tin No. RH-1, which deals with the ap- 
plication, design, construction and oper- 
ation of hoists. The bulletin, which is 
illustrated in color, lists the ratings and 
operating ranges for Type R hoists, along 
with specifications and electrical acces- 
sories. 


Color and Protection—An unusually 
attractive portrayal of the buildings of a 
Century of Progress by a series of illus- 
trations that reproduce the exact colors 
of the paints used, is presented in a port- 
folio of water colors recently issued by 
the American Asphalt Paint Company, 
Chicago. This brochure, which carriés 
the title, “Color and Protection,” is es- 
pecially noteworthy by reason of the 
large number of colors employed, 13 water 
colors, together with silver and gold. 


Rigid-Frame Concrete Bridges—The 
Portland Cement Association, Chicago, 
has published a 32-page booklet entitled 
Analysis of Rigid Frame Concrete 
Bridges Without Higher Mathematics, in 
which is given in detail a simple method 
for analyzing rigid frame concrete 
bridges. The booklet also gives a new 
and simple method of determining 
stresses in double reinforced concrete 
sections subject to combined bending and 
axial thrust. Data from numerous 
sources have been collected and co- 
ordinated for presentation in this book. 
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HIS tamper, known as the MT-3, delivers 

the same number of blows per minute 
and develops the same power as the 
previous |-R models, but uses 24 per cent 
less air. 

With this new tamper and your pres- 
ent compressor you get the following 
advantages: 

It is the most powerful, economical, 
and durable tamper, and yet it operates 
on a lower air consumption than any 
other tie tamper. 

More tampers can be operated 
maintaining the same pressuré now car- 
ried, thus insuring increased footage 
per day. 

- You cannot afford to overlook this op- 


portunity for greater economy and better 
track. 


Ing ersoll-Rand 








11 BROADWAY NEW YORK, N.Y. 
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YE S— business is picking up 


“We booked more business in the first 
2% months of this year than in all of the 
last year.” 





This was the report, not of one, but of 
several railway supply men during the 
A.R.E.A. convention a couple of weeks 
ago. 


The railways are now purchasing in 
greater volume, and supply companies 
\ are now receiving more orders than 
heretofore. 


Yet the needs of the railways are now so 
great that they cannot possibly pur- 
chase this year, and probably not next 
\ year, all of the materials that they require. 


Their problem for some time will be that 
of selecting those materials that will 
yield them the largest returns. 





\ Will your materials be near the top of 
the list, Mr. Manufacturer? 


Are you presenting your story to the 
men who are now preparing the road- 
way and structures programs and se- 
lecting the materials needed therefor? 





RAILWAY ENGINEERING AND MAINTENANCE IS 
READ BY MAINTENANCE OFFICERS OF ALL RANKS 
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The M. S. Kaplan Co., operate two large scrap 
yards in Chicago and several others located 
on various railroads where old freight cars are 
dismantled. Each yard is equipped with a loco- 
motive crane. The following statements about 
their Industrial Brownhoists are based on many 
years of service. 


“One of the first requirements of our business 
is to handle a large tonnage of materials at 
low cost. Your cranes have done this for us so 
well and for so long a time that we want you 
to know how pleased we are with them. 


“Five of our Industrial Brownhoists are busy 
every day; and the sixth, our original four- 
wheel crane, is being kept in our Chicago yard. 
This machine played such an important part in the 
early growth of our business that it has really be- 
come a fixture and we would hate to part with it. 


“Perhaps this attachment for our first Indus- 
trial Brownhoist and the fact that we bought 
another last fall, best tell the story of how we 
like your cranes. They certainly have been most 
useful to us.” 


INDUSTRIAL BROWNHOIST CORPORATION 
GENERAL OFFICES: BAY CITY, MICHIGAN 
District Offices: 
New York, Philadelphia, Chicago, Cleveland 








NDUSTRIAL BROWNHUIST 





THE WORLD'S MOST COMPLETE 
LINE OF LOCOMOTIVE CRANES 








Kconomy s 
wanted 


There’s no economy in bump- 


ing good rolling stock over 


_ rough track. There’s no econ- 


omy in letting rail batter get 
ahead of you. Economy—real 
economy—demands prompt, 
continuous repair of rail batter 
by welding and grinding. It’s 
the grinder that produces the 
smooth surface you seek. It’s 
R-T equipment that grinds 
rails speedily, savingly. Come 
to. R-T-world-headquarters 


for rail grinders. 


Railway Track: work Co, 


3132-48 East Thompson Street, Philadelphia 





Model P-7, one of many. 
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Patented 


WOOLERY 


Patented 


The WOOLERY 
“Octopus” POWER BOLT 


WEED BURNERS TIGHTENER 


Provide the most econom- “age ” does the work fast, uni- 
ical method of destroying Midget Octop - formly, cheaply and makes 
weeds. They do the work Weed Burner savings in many directions. 
fast and at low cost. 2-burner size. Specially adapted 
for short line Railroads, Ter- 
minalls, etc. 
If you want the savings these machines will make, write for circular and data. 


Patented 




















WOOLERY MACHINE CO. Minneapolis, Minn. 
Principal abe 
Uses Che Ae Se 
of ered Voreeeeees re » , 
Collins 
He Emulsified 





75 West *: 


\ \\ \\\ 


\ Asphalts FENCE 





Fence speaks its command in unmistakable terms: 


ke “Stay out.” Undesirables, unwelcome visitors and 
Waterproofing, dampproofing and general pro- trouble makers heed its silent warning and keep their 
tective coating of walls, roofs, floors, founda- distance. When you install a fence around your prop- 
tions, above and below ground-water level, etc. erty, build it to last. Buy a good fence and erect it 
~~ oan aie Ppp of concrete and steel struc- properly for economy’s sake. Pittsburgh Fence, be- 
ures of all sorts aioe ca : : 
j cause it is doubly protected against rust, and sturdily 
niet ata eeneteent ne built of full gauge wire, will give you many extra 
General roof repair work, as a primer over roof years of service. Write for catalog. We will gladly 
decks, especially under adverse weather condi- give you an estimate of cost of fencing any property. 
tions 

~~ nh blocks, and industrial bitu- PITTSBURGH STEEL CO. 
minous fiooring 

Cementing cork board and wall board, both le “ UNION TRUST BUILDING 


fibrous and mineral 
Special grades for flooring, refrigerating and pipe- 
covering mastics. 


MALONEY OIL & MANUFACTURING CO. 


Pilfsburgh 


Fence 


75 West Street New York City, N. Y. 
Exclusive Railroad Sales Representatives for 
The Headley Emulsions 
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Coated in 1927 
=S$cill Perfect 
un 1934 | 


In the summer of 1927 the entire super-structure 
of this bridge was coated with NO-OX-ID “A” duct with NO-OX-ID Filler Red. Inspected this 
Special. Early this year Dearborn Representative, today and it is in perfect condition.” 

A. A. Turner, reported, “Mr. S—— For maintenance of bridges, 
advised me that NO-OX-ID had (th ID tanks and all exposed steel, use 
given perfect protection on super- YY NO-OX-ID. Long lasting. Easily 
structure of the R—— Avenue [essai RUST applied. Inexpensive. Recom- 
bridge. However, this bridge was [AUSMNCIEAWOEStaIG mendations and estimates fur- 
coated underneath with an asphalt nished promptly for your require- 
base material. This is where the direct blasts ments on new and reconditioning work. 

of the locomotives strike. The material lasted Address us 310 South Michigan Avenue, 
less than six months. Two years ago we coated Chicago; 205 East 42nd Street, New York; 
the under-structure of the U-——~ Avenue via- 2454 Dundas Street, West, Toronto. 











DEARBORN CHEMICAL COMPANY 





QUICK-ECONOMICAL=DURABLE 


HEADLEY EMULSIONS CUT 
CROSSING AND PLATFORM COSTS 


For 25 years Headley Asphalt Emulsions have 
helped leading American railroads cut the cost of 
laying and maintaining grade crossings and sta- 
tion platforms. 


as ee Headley Emulsions require no expert labor .. . 
Grade crossing and station, platform ford with Headley no heating ....nocuring. Your own section gang 
Shea see can lay them—faster, cheaper, smoother. And 
Headley Emulsions “stay put”. They will not 
bleed or become brittle. 


Let us send you a free copy of our booklet giving 
specifications, mixing instructions, tips on con- 
struction, quantities of materials required for 
various railroad uses, etc. Address Headley As- 
phalt Division, Sinclair Refining Company (Inc.), 
Marcus Hook, Pa., P. O. Box 79. 


ASPHALT IN EVERY FORM 


For Railroad Construction, Maintenance and Repair 














AEG. U.S. PAT. OFF 








BRIDGE SUPERVISOR 


BRIDGE ENGINEER 


ave [ne 


MORRISON METALWELD PROCESS INC. 


Sle tlalelantintcniememmcner ~ piece an 
ENGINEERS x" . CONTRACTORS 
x 5 
: . ae ’ cag 3 
M Oftice BY Western Office 
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Uniform Quality 
assures long service 
Spikes + Bolts + Angle Bars * Tie Plates 
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Iilinois Steel Company 


SUBSIDIARY OF UNITED STATES STEEL CORPORATION 


Lae Salle Street. Chicage. Illinois 


Es) 














4 PRODUCTS 


for 
Destroying Vermin 


Railroad Calcyanide. A fumigant for destroy- 
ing bedbugs, fleas and other vermin in 
camp cars, sleeping cars, coaches and 
other railroad facilities. 


Burofume. This fumigant is used for destroy- 
ing ground-hogs (wood-chucks) along 
railroad right-of-ways, highways, etc. 
Also applied for exterminating rats, mice, 
moles, pocket gophers and other burrow- 
ing rodents. 


Calcynator. A portable machine, in which 
Railroad Calcyanide is used, for fumigat- 
ing empty and loaded freight cars and 
other railroad structures. 


Dixo. Such insects as cockroaches, water- 
bugs and silverfish, in dining cars, res- 
taurants, record-rooms, wash-rooms, etc., 
may be easily exterminated without resort 
to fumigation by the application of Dixo. 


Printed matter, prices, etc., upon request. 


CALCYANIDE COMPANY 


Home Office 


60 E. 42nd St. New York City 
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WE MAKE SPRING WASHERS 
FOR EVERY TRACK USE 










IMPROVED HIPOWER 


We make several types of 


spring washers, 
—they retard the rate of wear a: 


—they compensate for wear 





—they exert high reactive 


pressure through a wide range | 
DOUBLE HIPOWER j 


—they act effectively as nut- 


locks under varying conditions. 


Millions of our spring washers 
are saving money for the rail- 
roads today. Probably we can 


save more for you. 





’ aX 16 
NATIONAL GROOVED a. (Vf ae * 


li. 
BEFORE ORDERING CONSULT OUR 


ENGINEERING asoSALES DEPARTMENTS 


THE NATIONAL LOCK WASHER COMPANY, NEWARK, NEW JERSEY 
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|‘ section motor cars and trailers more depends 
upon the bearings than almost any other part, 
for it is the bearings that are largely responsible 
for dependability, low upkeep and long life. 


That is why the leading makes are Timken Bearing 

Equipped. The manufacturers know that the bear- 

ing selected by American railroads for passenger - 
cars and locomotives more than matches the heav- 

iest demands that section car service can put upon 

it—in radial load capacity, thrust load capacity, 

shock and wear resistance. 


When buying new section car equipment it will pay 
you to specify Timken-equipped and insist on it. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 





